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(2) 4#«2 003-511082 

mmn^mmi 

[ft 3fc3g 2 ] X ^— tf— DNA& $ 5 K^WT KEifcOrAAV^ ^ 

[»*«3] MisrAAv^, jfam^ii, skmm2t, sta.mmz£, skmmAt 

[|»3R3H 4 ] JtffB BW >Xikmi 1 1 Hf^k hBH >K$c^V'I 1 1 
H^T&^k f*3fcJElfc|2«©rAAV^*— . 

[fS^JS 5 ] lufBSa^ * @B?iJ#^§ 2 C^t75 7 MSB 

B H 7 -f >#2cfgVI 1 1 3 - H-T f!t3fc3£|4£fE«c<Z>rAAV^ 

Cff #m 9 ] IFJKa^W56a«MiPBg WfP» RllBKtt^ UfclBVI 1 1 Bf^ 
n-HtSlMDii'Utf HE^^ft^lMiJTy^^^J^ (rAAV) 

i o ] buwbms^ * l/^-^ 1 keei**, sa^j#^ 1 k^t* # 
[ran] mtmmM^m%mnm z f'f}^ ax^zuvu-jvy/M 

EnhIlX>A>-tJ— t b7)l?^ >E, . , x>A>1*— £ 1 h 7^:7*5 >E 6 X 



(3) 4$«2 003-51 1082 

□ t-^i-ai. T^^T^^^^p^-i, : b hUl snRNA^'DrE-^-i: 

••• . ■ iff ^ i 4] str isjFF mm&m&mfflffl batata* y t: : caat^ y 
..: ^ x i gg/Jn s>; * * & x m cmpm^mm :mm&mm-t. hn 

m&m 1 6 ] rnmrnn^- & u*?- fe^jj&v, ih^j#^ i tes^r-x^ 

rAAy^'.^-r- : ^.v ^ . J-.'; :V • . •..v: . .;- - ': : v:.-H.'i 

[ft^i'8i : ; :x^a ^.^M^mfe^a.brdB- h * *.-*&*jivi i i 

. (rAAV). ^£ ^r-.T&.-o CGV.qiftlS^ ^Stv^KEaW, i , : ii > .^J 

(a) .E^J#^l:^i-^^-V^HB2?J<Z)^l^^^K419^4835-iL-T4- 

(b) h U > vi > h^^T(C*5^T (a) ^ HE^iJfcA 



(4) ^2 0 0 3- 5 1 1 0 8 2 

(c) jtfcxi- F©IMfc«k t)±BB©(a)43«fctf (b)<0* £ KBB^JtS 

^e>^^i¥^e>s^$n^ffi^x.yx/Bt#^^;vx (i-aav) ^^- e 

CUf^ 1 9 ] MfBrAAV^X^-it-DNA^$ £> fc^WTS, ft^3Sl8fC 

rm^3i2 o] b F^-o^^vniH^^-F-rssa^^u^F 

I3^J^Wr^>^< i&^lO 1 1 (Dm.ZhWkTLT'r jm^V (rAAV) 

B F^-r^^mviIIH^^n-F-r^Sffi^^l/^FK^J^^-r^ffl^ 
AT-tVE£#^;1/X (rAAV) ^^^-^«f:gM$t§7ryy^^^ 

j^i, mmmmt. ^mmm.^. nmmmt. mit^mmt, w 

m^m2 6] mmmmtft f«t&£k m^miuzmm^m. 

EnhIlX>A>+r- t h 7^75 >E, . , X >;\ >1i- 1 1: h 7;^$ >E, X 

> a >U— tfrZtaZ m& £ 2 n£'>& < <h & l ^ > a >+r- £^3rT 



(5) 2003-511082 

m&A 2 8 ] mmtmsERtoRmmmR^ifi* &&m^ i fcsrr* * u- 

^ KE^*©* 2 Vtt :l?419fi-*>"&4835ffi©BB^J*W*rSBS!'JFFlft^>r JU*En 
Dt^-t, x"^XT;i/y^>7 P n^E— — t hUl snRNA^a^E— ^ — <h 

m&ms o] : i t*fej3fi!i®^Wfg^^ 

^ X £ , GG#-y 7, £ , ATF# 7 £ ; .C/BBPtt&em. £ > TWltg&ffitil £ , HN 
F2^^.^4£ ; 1 HNEStt-fraWa-t >- HNF4*&-&SM£ £IGT3*S;^B&&£ ^ S> £> 

feiooMv itr*.s e> izism&z* m&m\ \z%?m<D-tjm* ■■■■ ; 

CW^3S3 2] buIBB H^<>^5fe^VII-IH^tt:ti>B H * >*tfcfcVI 1 1 

[»*«3 3] 'Mesa* *ua-^FE#ia*, @BMf 2t:^t75y® 

[ft 3 4] BuHMas * KE3W* ,E?>J#^ 1 \Z7jk~?x 0 UJr 

^ -HE^Jcp? ^ F3$41 9-4835 £ b : T#A E>n*E?U&WT$> 1*^33 

&£f2«£<7>#*£. ... ••; ; .'• vv: '. >' 

[«^3S3 5] B K*-f ^^VmS^^-FT ^>^>^HE^J 

(a) E#l## 1 K^f* £ KE^I©* ^ H41 9-4835 1 UT4 
^n^^U^KE^Jt, '. 

(b) MM\Z7s h U ->S*x> ht£0ki l ¥Tlz.£>\,*X(a.)<DZ:>7 Vtt YWM\z)\ 



(6) #^2 003-511082 

(c) WmniZ X V ±IS© (a) ^cfcl^(b) 0^ ^ FiB?'J £S 

^FI2?iJ£^^£II^A75V^#^;l/X (rAAV) ^^-^MflSKS 

>? u^FSB^J^^-r^a^^TxyKS#^-r;^ (aav) ^^^-^^ 

> JfiL^@^ii^-r^^^+^^:*<Dm^AT^/^^^;U7, (rAAV) ^ 

fleets, m&miiztmommo 

o 

Mi£^<h. HMH^S-^*:, ^TO^-<h, spiH 

[f^4 3] MIBrAAV^, «MRrt«#t, RIRrtS-^i, BIg|*I&#<h 



(7) *#^2 003-511 082 

. [fS^4:4l «HSrAAV*J,--flSVMiEg^*3-r-H-*r>6fta.5?^^*5 1 HE 

^ n^x BSJFFJfc^* ;i^ErihIX>.A>+r-£, mjftft&'fJlX 
EnhIIX>A>^,i:v..fe bTfrVt^. >E, . 7 X^A>+>— £ fc h7;i/^S >E« X 

v .. : .. mxm 4 6 ] :] #effFjKa^%sfl<iff bsjjff^ & a x > a 

>U— H^Enh I * fz mm^0k & -< X >7\ >"t>-- H^Enh 1 1 =e £-« , ft ^3S45 
[»:fc3S 4 7] MIBB >#ffcfgVI 1 1 khBK^ >#£fgVI 

[ft ^ 4 9 ] MfBUS;* Z> Utt HE#I#6B3»*I 2 K^TE-S^KE 

[ff*JH : 5 ;00;.,:. B :RX-t:.>^^VII IH^^3-t Kt-^M®^ # K 
I E^J^*^§^t»^fwW^^.*©m^A^^./M#^^ -frAAV) 

m&ms i] b H.^-r >^^viMH^^n- F*r*:ft«# .ava^ h 

. . . [ff^3S-5;2], ;MfgfF»V-3--h«$nT;Vv^>iB K^^^fgVIIIH^ 



(8) 4f« 2003-511082 

&mtehs &m&£* y^^yms&t. ftfcmmt. mmmmtn 

mmm. t e> sir £ n & , ts^s 3 \z&n<oj5&. 
[«^5 5] mi3to<Dta.fri&*.75 : ;m.ft&4 jvx (rMv) 

(c) rAAV^^rlUiRUTrAAVX h'^^MtSXT-y^oT, MrAA 
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(10) <£«2 003-511082 

[0 0 0 1] 
[0 0 0 2] 

~10,000^!j©l|j,lffi^J{C^bTl^J©SiJ'&T^^(Antonarakis et al (1998) Ha 
emophilia 4:l)o sfc£:ffim&\$, *M<DMB. im^T©#fgttJjfa££ D> mm 

[0 0 0 3] 

B^©^tf)&fgsite, ^i/^i/cfcofs^v-^;!/ aEi%<D5%\zmg^L^fr 

iHB-r^^c^^^^nTVi-g) (Dwarki et al. (1995) Proc. Nat. Acad. Sci. 
USA 92: 1023; Connelly et al. (1998) Blood 91: 3273; Connelly et al. (1 
996) Blood 87: 4671) e ^u-^^T.BM.m^^ (MoMLv) M3*flRJte(a 
mphotropic)^* — ftmmM&OMnmXtf^ (Dwarki et al. ( 
1995)Proc. Nat. Acad. Sci. USA 92: 1023) . JOTIICIr]^ 5 h h^VI I IS^cDN 

*S«rk:J:DftRfttfc3S<3&:* (Connelly et al. (1996)Blood 87: 4671; Connel 
ly et al. (1996)Blood 88: 3846) . Z\<D& 5 ^M^ttl^Cll^lS^^ 



(ID ^2 0 0 3- 5 1 1 0 8 2 

[ 0 .0 0 4] .' / .>;;.:• . >-\ 

: .&T!%&#ffiM&Xmvi'tfV 4 )VX^&&aabinomtz:et. al. (1998) Current 
Op i n i on i n . B i o t e chno 1 ogy 9 : 4 70) .• , r AAVte; . 3§V 1 1 1 H £ O^F I Itf^tfL £ ft 
Z> (Wion et al. (1985)Natur.e 317:726; Zelechowska et al. (1985). Nature 31 
7: 729)*§!J(DlH&^;WC&V>T^g^ 

t^Ct^^nTV^ (Snyder et .al. (1999) Nature Medicine 6: 64) 0 
[0 0 0 5] : i> , 

rMV^£^-©X&i;iA 0 y^-^ (Dong.et al. ( 

1996)Human Gene Therapy, 7: 2101) 0 m&M (wt) AAV«4. 6 kb©^l*HDNA^ 
^^T*^. AAV*?? — <Dm&^ Xifi. kk^^-ty^Ony^V >tf$bm 
\Z&W& J 5-Z.2>o Dong5WU ^7^;i/X^©DNA^a*jt«..L,: AAV-f*U 
GATjl^^HeLa*Baig(I^A-r^^J^*^ y.rfe>f T% Zt IzQz-o X^ ■AAV*? 5> — 
, ; •-- \.<Dn v\*r— i/.y^mmZMtb fc* Dong <b 3^**/ga**«j3te/T^ *r—rJ >& tett, 

• [0-0 0 6} -■- ; . : •* ■ :<• . ' - 

b hSgVIIIH^ifrB^fciv ^i><Z)B F A-Y dtlfcP^T^T^ y Al 

43J;lXA2H^-r >«t^;i/^*->;i,A3, C\&&T$Z2 K^-T >.£^rf-5 0 i -B K pW 
#^©iS@gttl^^^c!:I.IS^fI;fe41ft, .^Ml?#^(Pittinan 
et al. (1993)Blood .81: 2925) 0 L^bvBlH-X-T >^^b hfgVI IIB^cDNA ( 
B K^rf ^&t: h^VIIIH^) ^<D4. 4'kb(DlM X7?«rAAV^^— 00 

'• PSe>nfc^ (Kay 
and High(1999)Proc.; Nat. Acad. Sci. USA 96: '9973), rAAV(:<DUM\zmP^> 
£&#A&n&tA (Pittman et al. (1993)Blood 81: 2925) 0 Z(D&o\Z. Mil 

tl-S (Kay and Russel 1 (1 999)Blood 94:864) 0 
[0 0 0 7] 

^mA^m-r^mmm^^m^ mvi 1 1 m^ L m^(Dmmz^m.'r^ 



(12) 49£ 2003-511082 

ISIVinH^jtfc^&^^cD^B: (Connelly et al. (1996)Blood 91: 3846; R 
abinowitz et al (1998)Current Opinion in Biotechnology 9:470) 4\ ^VIII 

>/V7M.<Dftm$)&(DM-£ (Snyder et al. (1999) Nature Medicine 5: 6 
4; Wion et al. (1985)Nature 317: 726)*5i^VIIIH^^ >A°^K©it^W 
£a^¥M$3 (t 1/2 ~12B#ra;Wion et al. (1985)Nature 317: 726; Zelechowska e 
t al. (1985)Nature 317: 729) \z£ D^$tl^> Z\ ttfUm2nT^Z> e 
[0 0 0 8] 

^ot, ^mk^m^^u.m^j:zs^(D^<D^m^^m^m±iz^ 

[0 0 0 9] 

w^m\z^^x^.m^mz^ti.w l n\m^>n^n (fgviiis^) 
mm. mzM&ffiA&mm?z>miz^m-c&z>o *&w<D®.j&mt. '>&<£t>i 

^©X>A>-9— i:^< <h felony D^E-^-^^ifjPjfg^^bfcB H 
*4 >^£cli§VIIIB^£zi- F@B^J^#Wr^m^^.AAV (r 

AAV) ^^-^W-r^o &£|»SgiS-m. AAV ITRte, ITR^BF^-f>^ 
^mviIIH^h^>^> J ->^^$i±^J;-5^, B F*-f >^2cfilVIIIB^£ 

u—Y^%7>zv*^Ym\\\zftm^mzifc^z> 0 ^z5>-\t^tz.. k^h^ 

i&^fc/fcbT, tf-DNAte^-fey hmz^m^nx^^o ^BJ^rAAV 

-r>b*^tccte^T> ^u^;i/©^vniH^^>A^«^s^r^ 
mt z> z\ t &x%z> \zm&u Bh*^< >^sgvi 1 1 m?* > a° z « £ □ 

-FtS. fi£oT, *^0^«rAAV^^^-(D^(Z)?iJ^^fiJ^-r?)<htt>^, AA 
V* y H ©/I y tr— i> y tfmtl <D{&2 iZ <fc o T£ D § $«$<J £j£J3g 
[0 0 10] 

^fgBJOS'JO^Ite, (a)Bll© (S2?'J#-*§ 1 d&^T) j*^ U^F^419~4 
835 £ , (b) mm. t:Xh'J>yx>h &*&#T U T (a) © X 2 U H @23*J £ 
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A<!7*U^H.if-r>3>U ,B F *.<f:^&ff§VI 1 1 n - F."T £ Z?U*?- 
Kfll B K^O^WIIIS^n- ^ FBB*>J£fr <b 

[0011] • 

.^BJ^.^fc, B. F*>f^2cfgVI 1 1 H^£3.-;tf.-»MiS;a £ Ix*^ F@B?'J 

■^*Jfiffll«k:*^:T, B F*-f >^^yiMH^.3- FT .5*.^ W^FIB^J 
**ffllSfc^-r?>^^*.oT, -ffFJii^W (lci.Ve!r;rPreferred)^^$iJPH^ 
flUtolTffifclS'&LfcaiVIIlH^fcn- HfSSe^ * FBB*"J£^rr<2>rA 

Av^#^-&ai&te^^ 

. : . • [0 0.1' 2] :•[• . : -t: .'. • -i. 

sb^ij \z mmt § ? t, : &m m v>. r aav ^ % & zmm izmm & 

•. * 7" y ^*^$T3&ffi V$> 2> . ; (a) H 1 © ■.■'.(EJSWS .1 K t>^) %ZV?rtf-Ym\ 
9—4835 £\ (b)ii^^X h U ^vtx > hfc^#7Fte;j3^X.(a) -jQ^^U^ FSB 

^ F@E?'J£ (c)itfen- H©*ttte J: D Jiia(a)*3j;tX(b)0^ FB#I 
B } F*.-f >#&SjlVI 1 1 n- Hf*^ U*? 1 F@e?'J£^e>&& 

. . [ 0 0 1.3] ; .> .:!:•■•,;.•: ' • ■ 

cfcDS6K:ai©ffi*Tttv.-^5898ttv. : B FX >^mviII@^D- FT& 

i:g4t§7ry :/£^tj\ niL*:jSA*»*-r**s*ai«*r*. »ru < 

3 - F $ tlX V> 5 B, F> -f >^&lf§VI I I H^tt»*«j fc#3»fc«**$8§!S n*. 
[0014] 
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[0 0 15] 

mmwL^xy ; fjm.w^^ jit, (aav) ^?d?-*nmzmmt£^z>^y 
•7&-£$sjjmz&-D xmm^m^ nx^^m^mmt 

[0 0 16] 

*5%W\L (a)^VIIIH^^zi- Vt&mm^ZU-*^ F@E?U£^rr&rAAV 

^t7?—&^y5—i?>t?MB&izm%kT2>^v'j't, (to A°^^--s?>^aa 

J^K^oTrAAV^rVA^ttaslU iifAtSXr^^i. (c)rAAV^^HIitXbTr 
AAVX byl7&J&f$,'tZ>^y7}2 &^$S, i^ttrAAV^^-;* h y 2 
-t&Jj&x&'Z Zlzmfe-fZ. ^?J:o\Z, B H^-f >^^VIIIH^^n-H-r 
SMl^^W K IB WcteJIf 11131^1$ (liver-pref erred) mmfflWm^&itm 

*]miz%g&Lx^z>o ±m(Djjmz£^xftmznz>mtiffi'y'{)ixxhv!7*b 

[0 0 17] 

*fgBJicE>rAAV^ ^ - £^&rr £ d <t K J; o ^^m^^^-T 

wzm* (Da u-—<d!7 u-->if&mm-?z> z\£iz&^xftmzti%>o &^x 
r zwmmmtB Y*^>x^w,vum^*%%i-?z>z.£tfx%z> 0 

[0 0 18] 

fflm^mmfc&m&X&r) , Jff^Enhlx>A>^-^EnhIlx>A>U--t^e> 



• • (15) 4#^2 003-511082 

• , ^ ^ , Jfffi^ >^,-f ^3^m«J^ ® ^^f^^j wr.tg tc: ^-8r>-U fe^gv 1 1 1 ^ r3 FT 

[0 0 19]- : • • " ■> ; i 

ICft«$nTV\S, / - ..... - ,: Cx/ . T - .: 

[0 0 2 0] i i 

*Jf^<6HIBfc*S^ UfeB H ^ :>&9&gn 1 1 H^.^n — Yt^>.^W^ H@3^U 
te, Jfffi$5S^I$ (1 iver-p referred) ^ilMPH?$Mt?)o X^f?:+r^DNA23 

^E— ^ — t LXf& < £> tlT Sc- 5; AAVy J As<DWHffiizMi & ft& 

^JS^lKWMMM^ (ITRs) <D'J>t£ < b. txl.o B H ^ >^^mVI 1 1 B^.@2?iJ 

Tt><D.e.t-^H#^5,.8665 696^#Mo'; .. . 

; [0.0 2 2]. , . . -, • •!.->••: 

fc» ttt^$n* ± 5 eft* *nT^-s. 

[0 0 2 3] 



(16) #^2003-511082 

«k^/^fc«^H J ?^g|5&^WbTfe«fcVio JfftttSftft (liver-preferred 
[0 0 2 4] 

o t£ d * & ct # ft te^nizfog- tT4f§ <t e> umm £ & » § 
• z\<DXoumm^z\t. tfn.zcmh&^&n&tf, ^niz^znu^. 

[0 0 2 5] 

[0 0 2 6] • . . 

*wmmiz&\,*T&mzn* nitre** wj^u^fj , r*^u 
*rr*#^j©#ic©«^i«, 2*mMn&&zf2*mMM%mf$.?z> z\t& 

[0 0 2 7] 

taavj te75V^#^;i/X©B§§re*D, ^©^;Pxg#£#:te^GDg§ 



(17) 003-511082 

AAVj :&#£Scfe£tfffi**^^CrAAV) : cp^^y|Si^r>^;PX$gV^ 
■■■SS!-©AAySr^tf.--AAVtVi'5fflffi^ttS--^I^.MV IS!, AAV, 2S;.'AAV AAV 
.;43k. AAV 512; AAV 6S! ? AAV S 7S»' h U AAV, ^->AAV,, -f*AAV, £ v'AAV&cfc 
tftyvAAV^i;*!^^ ^ne»^fig^$n^^ Fields et ah, Vo 

lume 2, Chapter 69 (3d ed. , Lippincott-Raven Publ ishers#M) 0 £ L V>H 

•i ,v tO' 0 2 8]-.. •, ■ • . i ; .. r • : • • - J 

rrfy. itt#»># ("aav; itrsj i AAv.y / 

>^^^VI.I }Bf3 -KSB^'J^tf* i? 5K#J*3 =k 3' fflij Ktefi^tf 6 *l£ 
. o ^^*JS^il^*5V>X> : AAV; ITRte; ..B K#:<-S?]K5teS&YJ I I H^Srn— FT-2> 

[0 0 2 9] 

AAV ITR®«©^^^^Hi3anittK*DT*S, AAV-2@B?iJte, Kotin, 

R. M. , 0994) Human Gene. Therapy 5: .793-801; Bems, "Parvoviridae and The 

ir Replication", in Fundamental Virology, 2nd ed. (ed. Fields and Knipe) 

#i. *WMW\z&\,±x&m?z> taavaItrj \z. ^$n^w§f^^i/t 

l£i;^X^H£nT*>cfcVV.*&, AAV ITRtev AAV-K AAV-2 V AAV-3, AAV-4, A 
, AV-5v AAV-6,; MV-7^£^tr#?, Z\n*> fclSJt S'^Vv,-- V> < -pj&^AAVlfiLit g| 
OViT.^^**^T$> <fctA* •*BI£ft*£ 3 fctttl*r*l8#v. .:Tfc*>"£; rep 

^-^ FEaifcWSrr 55'$J:fe<fctf3 , iBJITRsfc}:, ^fl ! bi^i;TfeS^W«i:<, 
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9 OfcS<f#tfF^5, 478745-^) , ITRfcl^JW^tr*^ ^-*^«**MIIB» 
[0 0 3 0] 

^ h sb^ij © mnm A& <£ t/fgsa £ 3rf £ o & £ *T & £ o 

[0 0 3 1] 

*BJ*B#t*5V^X^ffl-r-5 TrAAV^^^— J , r r AAV«^ Sfcte l" r AAV 

^J(ITRs)^P^-r§o 
[0 0 3 2] 

S0)*fflJiSl^^^W-5o rAAV!&T<Z)i§-&K:te, /\'y5r-:/>^te, h^>X> ? - 
[0 0 3 3] 

AAV Trepj £>£Zf TcapJ 31^43:, 75V cklfitAit: 

(DMvjhmmz&zn. Kxy^^zsmmwi±mm.^nx^^o aav rep*3«t^cap 

tt, ^BJ$H»^feViT, AAV TA°^y-s;>^jt^j tf^n§. 
[0 0 3 4] 

AAVCD r^\;W1— «^;U7U te, AAVC0Pi?L^J^^^^^tSMfeJ:^/N o ^^r- 
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, mM^;V^7,^^ ;V7. (HSV).*3^I)Cx^^-f >A*-^7^;i/7, (EBV) Mtfte+r 
<i Y O A )VX (CMV) ii&XfilRWSttmV A )\>* (PRV) &AT 
'CCJ&:20.»te«M*:f!lMRllBT*-*.--- • " 

[0 0 3 5] ..: .V - 

■ [0.0,3,61; i-jr*-: :?.'M;!' .. ,--;ti;-.- iv • . • ••; ; ; • 

i ; : smmfri ■ & Aiv^. tm. ^mii^aav; , ; ? trgau .i t m&nz & # *>* § 

i o^±©AAv/t y ^r-^ y^m.B.=¥-(DiK^i(Dti^) \z. mnmmmz&^x 
■ (mzt YMmz&k*T) mmmti&te^o &&v<n, ^©jt^rAAv^^^ 

^m^n^m^m^z-r z>tz.tb \z, \,wf& saava y >x- a > zrmfc^WM 

fe^Lti^. ;-: •••• I: 

;. [0 0 3 7] f 

[0 0 3 8] 
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[0 0 3 9] 
CO 0 4 0] 

rtfs»^ffifc*&^t"*(operatively linked) J rflslfrpJtgKijjg^-rs (o 

perably linked) J Ssfcte r^ftpjfglc«jl-rs (ope r ably associated) J te, it 

[0 0 4 1] 

(heterologous) J tt, Jt«SnTViS fcOtttjteT ^giHa©«b©S 
[0 0 4 2] 

^bD^l/->3>, U >^^;i/5>^7A^^fe^U H-U #V- 

A H^tt £ -fr £ & £ (D 1 ftflf±fE*0 ©flES \Z <£ o TSsa^-ift A 7" 7 X 
5 H^^c^ffi^^U^^l/^H^JiSfflfla^ h7>X7x^ hTSdtlCfc^T^I 
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^ ^ ^ 2 * —zmnmA \zm%&z> zt\z&-D xmmt^ z t #t?£s 

[0 0 4 3] ... !■ 

§ frt«tj&«n 5 s ate w*t*-**#^ s n.x v> s - t >i -5 a \z& t v z (D «k ^ 

[0 0 4 4] 

7s s f& -^xfe? v— izfimm^zt)td~DTm&&.n5 t *> $>%m>.. x t? v 

"T * SfflflS ^rjl^ffi^ T TigmTZ ZH\Z^ Xm&-V% Z> Z tifi b fc£ b fc£ 

jssnfc^. fi£oT, braise: t 

W&5-Z.&Z £h$>z>o &fe\zmft-2nz>ft%.<D3&&i=?-<D&&<Du tf— 

z. t ww. * b sfe^ t m& £ ns x tr v ^ite^^^w $ -a- § ^ 
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[0 0 4 5] 

<D&%m<Dj&fr<D&te<£%-ffi&ttvfc^mn<Dmm%&-S5o for, m 

[0 0 4 6] 

iyj)vx* rnnmzttiste^i hmt>nz> 0 mmmt&ft* »^u<«, ^ 

©#&£bT«&-r*££#T#2> (WAtf, AAV^7°5>K^>/\°^KVPK VP 2 
[0 0 4 7] 

A° £ M £ fctt-tn 6 ©M^ ty & (D b°x > h <h & 0 # £ £ 1/ -> 

t?x> bT*ofcffl*©IIBI&*fctt«lia«§l***tr. If £«fl]fefci:i^>©if £*ffl 
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v [ 0 0 4 8]: 

rjFF$BJ3Sj:tt, ^IIISS, rt&m,: ±&ifcfflj^£^ir^ 

[o o 4 9] 

; •. [ 0 0 5 0 ].,.- :-V. . :• ..... : - 

[ 0 0.5.1] . ; ... *r : :i i > ' • . 

• [0 0 5 2] . . i, 

fc*b<Dxm'vtoz>o *mw<om&)(Dtctb\z\$, mmt^rc\tm^v^mmmm\z 
m*m&\z^nz?iz>±&titmLrzt%. tzM^-tzzt 
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[0 0 5 3] 

'J >^7y t'f icftfflm tj^Tt*. JflL«*J:^*3eaR 

[0 0 5 4] 
[0 0 5 5] 

•9* — DNAj «u — Kirf, ^□t-^-^fc^Dt-^-Bf 

fefeM^nXfeJ:^. 7,1— 9— DNA^lMX^fcteft^telfc;*^ U^5=- H 
jfr&ftW:*^ l/^F<hM&oTfcJ:l>o 7^— - t*— DNA(£>4£te> rAAV^^ 

[0 0 5 6] 
[0 0 5 7] 
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mmpj ivx^h&o ~?t£fr%. ioofe^Dio^viiiH^^>A°^K^^ii 

[0 0 5 8] : 

*%wtz#>^Tmmtsnz>~j}mT*te, ji^^y^y^^^x^^um^m 
My<Dft&T\z&^T]>t--?-.mi&±-vmm'rz> 0 mmm. dna^hj&^a^ 

; [0 ,0 5 .9] . > ; ; ?<, 

<h^#3. *fgBJ<^&T?te> rAAV/^VIIIH^«^?©^90~9 
: >9..9%, #£L<te^99>H$99. 99%£#3rr&o ^M^^^^M^CDO. 01 
%;fcii$T<&£o A^Lfc£cD£5&99.9%©)|& : ?<D5-^ lOO&fc D lo. -T&:b 

[0 0 .6 0] 

. *^bj«, : — mz\t. tkM^mzmvktjiB f a^t >*&igvi i i a - f-t 

^ k:*^ FgB^J^^x.AAV ;(rAAV) : ^.^.s^ — 4»T7^*WC^$n-5 £ 

iver-preferred) X 

>A>-tf— H^<Dr3>hD-;i/T(c:43ViTB F;>W >#&h FHviiib^ (BDD 

27%) ^^$n^ 0 tot, *^bj«, mfc^mm<ptcib\ziAAv-<? 
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[0 0 6 1] 

^Ktft'fel), rAAV^^-ta, ^^;^^^-r^>4679^^SO-5-fe 

\$mmT*\ZU<, trans^Xi&^nx&J;^ (Muzyczka, (1992) Curr. Topics 
Microbiol. Immunol. 158: 97) e ASW^tt, rAAV^^ — \t, ^>7$-\Z& 

[0 0 6 2] 

•0tJA(-i, Fields et al., Virology, Volume 2, Chapter 69 (3d ed. , Lippincott 
-Raven Publ ishers)#HS. hAV&&&miz&tt**&m<Dmffl&m'V\Z. AAV# 

u tzmm * x «x tr v - a <t u x§s^ bx#it sit^tsoT 

[0 0 6 3] 

H#^K^lXa5^> (flliUi, Sambrook et al. (1989) Molecular Cloning: A La 
boratory Manual (2d ed. , Cold Spring Harbor Laboratory Press, Plainview, 
NY); Aububel et al. (1995) Current Protocols in Molecular Biology (Green 
Publishing Assocoates, Inc. and John Wiley & Sons, Inc., NY)#M) <, 
[0 0 6 4] 

[A. B FpW >^^^VIIIH^^^— F-r^rAAV^^-3 

*mmz. rAAv^^-£<£/BLx, ^mmz^v ^-^>^*£n, mmzn 
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HVIIIH^^^-tt, (#I;lte?, MM@£*13rr£, :£fcttUL3CJ»A&Ji&a! 
■*T « KE^t Wfflife* fc teES^tfl/B i&<? * •£ ) ; 3—. F .£ *VtF V > *.B F * <f >4Wfe 

. > ;I 0 ; 0/6 5]' • - r > • n : ,* ; •„ . . . 

. £ ; C; <D£5 tiL mmz : J: 9 , AAV# y ~> 15 fc «fc o ti$W A 
S? > S^fflp? KSB^ «fc «^$!l^fH^C9+>--r X 

.£NNId&?'l« ,(09AI^ RusseH.et al.; ,01 9.9.9) B.lood>;94: 864.;: Chuah jet; al. 
(1998) Critical (Review in Oncology/Hemato;logy,28: 153#B|)' » .;. . 

[0 0 6 6]a..ii. r. .■ . . .- /i::.-.- t V. :'. t 'v;# : . • ■- t cCi.T-T-'- .. 4;i 
£*cDff|VI 1 1 86kbT, 9029* £ l/^F ©mRNAS: n - H 

• T-So ^*©-H5V-UI 69^*3— RTScDNAte, :rAAV^## — <Z>Aa£r— v ? >^fg 
**^:(SK:jffliL* titers. B -F«*<-:£ttJSVHlH?IMgK:#3^> £ 
ttl^ntW., B>*^-f > £ 3 - F f -S S2?'J £ X&T-Z £ < ,^J4. 4~4. 6kbCDcDNA 

b F*-r >^^myi 1 1 h w£ £ £ „ My^T\©^^«jg^cofc ; ae)fcif-r x^jpi 

:.^@A$,C i£ l/^;^^{c-h^^^^$iJ^H^ (0?JA.fef. ^Pt-^-, 

Z1±Zntei\,>Z£%%&ffifrmZ&7xhX^2>. (Russell et- al ((1,999) Blood 94 
.: 864, 868^— v^OCol. 1, para, it)- . • , '• ; 

CO 0.6 7] 

^«rAAV/B F^*f >^^^VI II H^X F y £ £> ntz £ £ \t± < M < 
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>mmjj j kyh&mmLfc.z.t\zMLT\tM<'<%z.t'v&'Drz (5084bp) o $ 

^^tsm mwow^mtsn, fem&vmw<DMm*\zmmu'<)i<DB f 
* -r >#£fgvi 1 1 ^ nzm&t & o 

[0 0 6 8] 

T&D (^JiH t^*, 77 K ^7->, 7*^, fcy>>, 

thf) , $6^^L<«, B F^-T >^^VIIIH^^ 
t FB FtW >*2cSgVIIIH^r&3o ^e»«iLT, B F*-r >#£HVI 

H@H^J«^iB^JT$.oT s bJ;Vio B FpW >^ff§VIIIB^Pf3?'JcD^I& «ktf 

[0 0 6 9] 

dr— > nt#^ « $ < 35: ttnfcTfc: & fc Vi e BFM >^2cfgVI 1 1 H 
$ £ izttf £ L < teij$4. 5kb^TTr& 2£{;:.£r)$?£L< «*54. 4kbJETFT&£> 

o 

[0 0 7 0] 

£&rai5^$nTV>5J;"5£, B FpW >^^VIIIH^h^>x>?->^iz 

L<, *95. 1 kbUTT*&K). *<J5.0 kbETFTafetK #94.9 kb&TT&O 
, 4.8 kbETFT&tK #94.7 kbJ^TT&O, #<J4. 5 kb£ATT& K) £fcfct#?j4. 4 kb 
B F^W >^^VIIIB^ h7>7y->*t7 Fte, rAAVT. F y 
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: [Q.O 7 1] . •• ; 

>7m^ttt£±mm>& mz.m~ mm. :*-«srr*iBDv; iisft*JiiEar©ffiK© 
^fgvi 1 1 h^f avr. > tr. hp* «k # /* & tt-r > fc* ^ tg&h $n^,o 

< •£ fe^j25%, ^J5Q% ,i,:.^J.75^\ 'B85% . • ^90%, : «^>: ; «8%> *$99 

V o .*9UMfcM$&T.te&& a &7>>izK £;#tro fgvri.I B^CQftr&WIStt 

fc#>© ^^-^T^.viSj: y -fc-Yione-s t age . c lot Ung ; ,ass ay) ©I£i3E 
My. Praetor and: Rapap.ort (196.1) Blood ; •72:' ; 335fc#j$o;i MMli&^M^t^fz. 
$£&T 7tY (chromogenic assay) X&iUJ^T-g) £ <h#sx#-5 (Kabj. Coatest; K 
abi Vitrurus, Stockholm, Sweden),, [[ ; i, ;. ; 

: - '. .iv.C-Q.O 7;2]'; '•-!;; . - 'Kv i • ,•.;<; ;r , ; ' • ' 'ji.- ■ > l^.-Vi '• 

iff * b ^3*aM8HHc*i:iT^ ;^§^©.B K^K^^Sgyri i b^mh b 

£ 1/^-^ K@2?'J£^&bXh ^ >7,iy->^X^»/Mz 
bX.fecfcVi. ^fPJ©^|g^te, ^ffl bfc^ o^z>«0|gii.bT, ,;,b H 
;>W >^Mi|lc S3le©^.4>© X 1/ rf IB£'J b X.fc £ V> 0 . 1 ^> ©,b ;h B 

U • £ © ENfe J: ge^'JIf^ ,1 K^X^ ^ U^.^m^W^U^ F419~4835 

,£X£4;3cbXV>3 (fltVIIIH^760~1639) (Eittman.et ral. (1993)Blood 11 
: 2925c i&<DB\**4>XikmiU®T\t£&m±$&a^ Gnatenko et al (199 
9) Br. J. Haemotology 104: 27K£pXfBfl££nx^£3tVI 1 1 13^756-^1 679 
& e k^fgVIIIB^A761~1639«igtK 111- et al. (1997)' Blood Coagulation a 
nd Fibrinolysis 8: 523(CckoXfBm£ftXU&Si§VniH^746~1639;6^£n 
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£. \,*<-?fr<DB H^-f >^5fe*ft#^IB«SnTV^, #H#f^5, 910,481 

^fgVIIIB'?) £M#*>/^KttEI6 (BE?'J#-*t : 3) iZ^T^^ l^^FK 
£3IS760~1639^3cUT^&o B FpW >*2ct: hfgVIIIB^fe^tf B 

-r ^^-r^^viiiH^^a^cfc^gffitfe^B^^^n^c 

[0 0 7 3] 

- ><D&^3o&w&fr \tmm$bm * mm-r z>?t® \zmm £ nx ^ & „ z\o>£? 
temm$^mm±m.%ax, mmhvx*wimw\z®.frAn*>nx^z>, 

111 et al. (1997) Blood Coagul. Fibrinolysis 8(suppl.2): S23-S30Klffiic£ 
[0 0 7 4] 

*&W(Dm<Dnnmm\z&\,*x. m^mizm^B f^^>^^vihht 
F-r^^i/^ f@b?u«, eii (@e?'j#-5f i) ^^-r^^i/^-^H *54i9 

~4835<hbT#A£n£>@e?'J£fcteEI6 (@B3W§- : 3) {^T^^l/^H^42 

s^notvx^Kznzmtiimnmzm-x&D. ^m^mz^nmrc\tm 

Fmmt'Pti-K t<b75%m—X&<0. ZZlZft^lsKte^teK <h£80%, 85%, 

90%, 95%^fc«99%^±iRi— f ^n£«ii^$nTv>&ie?>j 

£4>&< <hfc75%, $ t>\Ztft%.L<\t'J>tSL< £t>80%, 85%, 90%, 95%£fc« 

99%u±<Dm-^^T^o mwrn-mt^wmmmmmmztzMtsnx 
^z>j5mz&-?xati*bz>z\}iifix%z> 0 

[0 0 7 5] 
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5 x SSC, 5 x x >/ VP h i: tf\ 00 At g/m 1 (D 1 #g|DNA:fe <£t£5%(D 8S®t 3r X 
h^>, .42 < G, 4, 8^fc«12B#K, M^frtbT, 25%0^A7 5F, 5 XS 

3 >tfvl.mztzZ> 0 $ KU >i<x >'b 0. 3M<£>NaClv^0. 03M£>^ 

X>m± h U C?Av ,0, 1% : SDSv !60^*/cmot:<^^©X KU >vai> h^^ 
^TO^-r >it-f ^3.— /N-r^U^-rif— S>a >^fflT?)o; Sambrook e 
t. al. (l;989> Molecular Cloning: A Laboratory Manual (2d ed. , Cold Spring 
. Harbor Laboratory Press, Plainview, :NY)#Mo ' 

[0 0 7 6']:: !V-..''W ." - • * \\ ' '> ' 

Kaufman et al. (1998) Haemophilia 4: 370#HS) * £ £ fcgij&t LTv B K ;* 
-Y >^fgVI 1 1 ttaiW/vf. ^ U y m^Tfei Vi. #1 A , JgVI 1 1 H^O 
,t>/^A^'J y Rte^BflrttBfc 583,209^:(3lffl^£££f~<fc:D^<OT^ 

rt«^#j&«*M«e«©— assA-i-fecDfTiS) jciESt^nTuSc ra«te;-*v 

[0 0 7 7] 

M'fr (B & * S & £ fc*3^3! 0 * > A° £ K £ & y ^ ^ K 0 K ig 
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[0 0 7 8] 

^ >/\° ^ k * u ^ ^ f * 3 - h t & z d — - > ^ $ ntzmmn(D 

"T'bCD<t.~$'Z>. Walker and Gaastra eds. (1983) Techniques in Molecular Biol 
ogy (MacMil lan Publishing Company, New York) ; Kunkel (1985)Proc. Nat. Ac 
ad. Sci. USA 82: 488-492; Kunkel et al. (1987) Methods Enzymol. 154: 367 
-382;Sambrook et al. (1989) Molecular Cloning: A Laboratory Manual (Cold 
Spring Harbor , NY) ;*H#S£ig4, 873, m^;&£.Zf J £Z.\zmmznTK2>&m 

Atlas of Protein Sequence and Structure(Natl. Biomed. Res. Found., W 
ashington, D. C.) te;feV>TDayhof f et al. (1978) (D^MZM.ihT Z. 

m&m&<DM\Z\t* Gly£Ala©fi&» Val £1 le£LeuOT3©Si& 
, Asp<hGlu©fi&, Lys<hArg<E>ffi&> Asn<tGln<2«^cte e fctfPhe<hTrp<hTyr0P^ 

[0 0 7 9] 
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^>^M«)^^^^l,^Vio, ^H^tBJH#^75,444^#HS 0 , 

• . • [ 0 0 8 0 ] • .■■ . , . - - /,-,; > ' , .h, 

. *^:t'UTii < y ^ 7^ b* ^© 7 5; JJ&BM t v' ; .-H&to 70 

^7°^ h i i ~~ i57$ smmm. ,6~i 07 $ 

■■■ , • . [0 0 8 1.]..;.. ; . <: t i.\,^ . ; . :; - > . , j, 

. „ i-Domm * mmizmmt, & #>iz , : &m<D 75 -s-wt&m co^m^if^. >.>h \z 

; b < £ 1> 20g^3 7 $ J W8&&&i5&f>J .30, . 40, . .50, .1 0Q£JUi(Z>S£T 

& -o x % J: w ft® t ^ y ke?u \z^ y 7%nxtz>z. t \z]& x) mm<D n— 
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[0 0 8 2] 

<, #Pg£l$&ffc#7;i/P*UXA<D#JteMyers and Miller (1988) CABIOS 4: 11 

©--BBT&^ALIGN^D^A (A— >>3 >2.0)T&JB£tl3o 75V»E5!I* 
tktfiE-r«>i#, PAM120C7X-T h^SS, ^t7^Wf^l2*i^t>^ 
^^^^ALIGN^D^A^fflTS^irtn?^,, l^<DMM*VcMt'fZ> 
m\zmm-?Z>. »J<3!>ff*b<#l83tWfe»^7;i'=f , JXA©WiKarlin and Alt 
schul(1990)Proc. Nat. Acad. Sci. USA 87: 2264©7Jl'=f U XAK, Karlin an 
d Altschul (1993)Proc. Nat. Acad. Sci. USA 90: 5873-5877© J: 5 \Z&&*DU 
t><£>T& So H©«k'53a:7>d , UXA&, Altshul et al Cl 990) J- Hoi. Bi 
ol. 215: 403ONBLASTfe«klWffiLAST7 r a^7Afc*a*jitT. BLASTS & U*?- K 
^te> NBLAST^U^^A, X37- = 100, «7— K*= 12£{£ffl bt^Ml) 

^ U^HEy>J&^*^i*ST?#*. BLASTS >/t XBLAST^D^ 
A, 7.37— =50, »7— r ; ft = 3^^fflbTllJ£-rSC:i^T#, 

u ^ y izm m & 7 $ y mse^J &n zztwezzo jt« @ w ©3= * ^ ? 

<>^>h^fcJ6CH Altshul et al. (1997) Nucleic Acids Res. 25: 3 
389fc8B«£ftTl^*«k'5k:, Gapped BLAST £&/BT£> <h#T#£. P 
SI-Blast£4MLT, # : ?RB©jgV>l8& (distant relat ionship) StftliiffcRtt 
ti^IltSut^Tf^. Altshul et al. (1997) ±IB. BLAST, Gapped BLA 
STcfccfctfPSI-Blast^o^A^fflTSt^ ^no^Dy^AO^t 
;i/h/N°^^-^— (#Jx.kf, XBLAST-33 J; t^NBLAST) £4£ffl-T& £ <h/^T#3o ht 
tp://www. ncbi.nlm. nih.gov#Mo Sfc, ALIGN^P^^A (Atlas of Protein S 
equence and Structure 5: Suppl. 3©Dayhof f (1978) (National Biomedical Re 
search Foundation, Washington, D. C. ) &cfc<L£Wisconsin Sequence Analysis P 
ackage, Version %<D~?xi$z? K (Genetics Computoer Group, Madison, Wiscon 
sinS!) , mX\t, 7n?°7J±<D^7*)lh^7*-?--$:mm-?Z>GAP'J'Utf7 



• . . i (35) ^2 0 0 3-5 1 1 0 8 2 

Alb^Mo'i. .. .. : ' , .;••'> ..... ' i.v '■' - . '.!■•■'■■•■•■ 

[0 0 8 3].^ .! 

SflSJbJ^fcn?**. Myers and Mi 1 ler /0988) ..Computer Apr 1 ic. Biol. 

Sci. 4: ll-17#Mo ; , - ) 

v. • • j • [ 0 0/8,40;!^ <(; • <o ; • ..v : ?V;:-S ■ 

tissue-preferr ed),36§! t:«DTv B. F y < >^|gVH IB^.£ n — ' Htsmffi 

..- v : : ;[0 0.8 5;] :.«,■.•: ■ : ■\-... . :• ■ - i;KV. '-V^ •.•;;< ' y ■?'■;]•. ; . 

,., ... „C0 0 8.6] ... •; ; . . \, : . ., '! '•.• 

JilBCD^-r X : <Z).$:iJ^^V^fe £*!£>&:£> , ft.^©7°Pf&— £?£fSBJ©rAAV^ 

.^-i^fcte^i^^ 1 (1.989)Proc. Nat. Ac 

ad. Sci. USA 86: 498:7, Deng et, al. : ; (198?).,Moli ..jBelJ . Biol ., 9: , 407.9) , : BW. 
M-^-f J^ny^nt-^- (fclAtf, Kramvis and Kew (1999) ;J. Viral. H 
epat. 6: 415-427) v t hUl snRNA t/a^E-^ — (#Jx.«\ Asselbergs and Pr 
onk (1993) Mol. Biol. . Rep. 17: 101-114) , XM'^T 
JVy^y^a^—^— m^t, Pinkert et al., (1987) Genes Dev. 1 : 268-2 
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76#M) , PCT^fgffl^^li^fg^09920773^ (#Bg£ Lt*B^Itf:||*Atl 

i^lft (tissue preferred) ya^E— & — ^^^tl^^, ^tl^ tPS^$tl/^Vi 

o izMRTZ z. t&x*%Z> 0 
[0 0 8 7] 

— mmmmiz^x, ^ejorAAv^^^— JigM^w&^nqE— ^-<£> 

/9^^$n^>J;-5^, JFFJUiliRW (liver-preferred) jQ>/\>+)— H^«kl^ 

ifyPiE-^— &rcit* h=y>7,7^) >^W7u:E—$~-lzE<DMffeMmz£. 

£©70^-^- (Fan and Maniatis (1989) EMBO J 8: 101; Goodbourn et al 
. (1986) Cell 45: 601) Mtf ><0#ffi£«koT«ttffc^2>, JLXh 

, m&<<D^mwm&7°n^-?-**mm\zMmisT®im?z> z. twv&z. 

Toohey et al. (1986) Mol. Cell. Biol. 6: 4526#8S<, 
[0 0 8 8] 

. ffl<DmMnMlZ&\,*T, #$g§B©rAAVfci, JffmmiR&> (liver-preferred) 7°D 

£R#J (1 iver-pref erred) X>A>tf-*,fctfjmKaftfi<j (1 iver-preferred) 7°n 
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• t"§o ^.^-^^^ffFlilS^^' (liver-preferred) yp^^^—©ft^i|^^ % ^ 
•^^-ly^-Wlf^iM^^t-lf ( rpEPCKj ) (Hatzoglou et a 
1. (1988) J. Biol. Chem. 263: 17798; Benvenisty et^al. (1989)Proc. Nat. A 
cad. Sci. USA 86: 1118; Vaulont et al. (1989) Mol. Cell. 'Biol. 6: 4409) 
v,Z^a-«7jcm^m^D' : &^-^-(Felder(1989)Proc. Nat.:. .Acad.. Sci. USA 

86: -5903) \&J:Zf7)l7*S. > 7X3*:^ fry T ] m^>/^W (Feu 

erman et al. (1989) Mol. Cell. Biol. 9: 4204; Camper and Tilghman(1989) 
Genes Develop. 3: 537)^^n^^\ ttHblzmTttSttteV*. \ 

t [O 0 8-9J- •: , .0 • v/riH:;- . ;.. • • ' v. : . •. : ■ 

X& -3 X- *>,!■! IMttS^lUliCt i s sue-pre f erred) r^ft'oit? cfc V* • i mW^Wm-m^ 
<^cfc^.^^^ CT 
F/NFtC^-TSCAAT box (GGCCAATCT) , SPncj^T^GC box (GGGCGG) 33 «fc L^ATF 

. ,-fc»^*ATF iboxKGTGACGD^^^S.tl^o sUKBfttf (t i ssue-pref erred) 
uiH^^^S^^^PI^^^j g/EBP^ ^/t^K©-^».©JFp)»a^e9' : (Iiver 
-preferred) CAAT box^^fe , (MMtenV > I? D — AGATTGCGCAATC, « 

: -.:5K?B*) , HNFl : ,,HNF3:fe^^^ ( 
1991) Nucleic Ac-ids •Res. . 19: 4139-4145)M^^TGT3(^|g^&'(^j^^ Chi 
ang et al. (1992) Biochim. Biophys. Acta 1132: 337-339) ■&mif&tlZ>o 
[0 0 9 0] : . -ro.v''-^; :' . >V; 

liver-preferred) f^^^ 

- (09;Ui, Rouet et al. (1992) J. Biol.' Chem. 267: 20765029773), BMJFF^ 

^^BnhI.(BSri-*fcttE^J«l©5C^U^Hl50-278itaCfcGno et al. 
(1991) J. Virol. 65: 6686-6692) *«b«BnhH (Gust in .et al. (1993) Virolog 
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y 193 (2): 653-60) X>A>U— , k >E, . , X>/\>+}-— :feJ:tfk h 

7)V7S. >E« X>/\>+r- (Hayashi et al. (1992) J. Biol. Chem. 267: 14580 
-14585) tttffck hlM M#n£>r;W*fiPII#ffljte^x>A>lJ--- (Boshart e 
t al. (1985) Cell 41: 521-530) /^tf^nSo 
[0 0 9 1] 

temTzmmfflfflH^fc* &&L<\t. aav^ ^-iz^xmrnvtz^ x<o 

[0 0 9 2] 

#UT^x;HbB2^iJ«, $?£L<te, ±IE®lMX<D»jK:i&'&T-5o £?£LV> 
#UT^x;Wb«*?J100bp7K^I^Wr^>. — ^M^tUc&^T, #-'J7t-A 

*W«8»0-l9S*3a:*r*>©fr*> BIS&B§&fRffl09929773^#J!8) .■ 
[0 0 9 3] 

5'»e>3'{l!l^lRj^, BMJFF^^^^XEnhlX>;N>+h- (nt 150-278), 
Tsl— tf-— H3#l (nt 279-399), B FpW >^^VIIIHTr3- H«fc(nt 419-4 
835)43J:^TK^U T^x;Wb@B#l(nt 4840-4914) ^Mt?., 
[0 0 9 4] 
[B. rAAVX h y ^ ^f^Sl-r^^?*] 

^&£o mmz, taavv j mMm^m^comm^m^mmzmmmxir 
zmz-t-friz^tiffi-Trftmznz z tAm^i,^* -r 

> fcWEr?. mio i mo"^. mio^m^. mo^n?. mio^m^ 
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: xmm<D^Tiz^>xmmx^mmm^m^m^m) .^mv^ct^ 

^mtMmm-tzfcmz, tkpno ^ )vxmwkm\t±w^x,. mw-fjvx (aa 
mmizmm-r^^jw^-^^jvxrjia) Mmz^ji^-v * frx&kzsmm,* 

I? M\m Mmmmm*\z%>Mmmm^.rt v^v^^n^tzmz 

Mmzmm~V&®. -Wmt^le -et Al.mmiy^mnes. et ak (1995) Neurosc 
, i ence '66 : 1015 ; McCoy ; ev , a Iv (1 995)i: 'Hiiman /Gene •Thempy .'6 : J553'-£yrC*Barr 
:;et al. (199.5). Gene Therapy .2: :151#^) ; 7. - A • . . ; ■ ■■. 
. [0,0:9.5];;! v-v v. y > v . i; v ... • ■ - .-A. i- x. • 

. $f^b<«, rAAv^r / &t^fru&mnwfe&m&&mcm\, : 

■■ • .[0.0 9 6']- . ; ,,. :•; • , ; ,.. . -.,;;Ktj. ... -r^J ' 

(^Mu^m^mz^^nrcmm^mMizmmvxmm'r^ z\t^x^ 
Zo Mtux. m%m^^mm^, ^mzm^^nrcTAA\<^^-(D^u<t 
hmm<Du\i~tth\z^mr^z.t^x^^ 0 tmmm*m$?z>tz®\z, y 
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o llMatg^^-r^^^^, AAV re P jte^^oqE-^-^#»jpr 

m\Z^\^tc^tm^mmm.^mT^Z.t^X^^ Trempe et al 

.,^ffl#!^5,837,484^-;Burstein et al., ffl^^$g^98/27207-^^i:t^J 
ohnson et al., *ffl$#fFf|5, 658, 785-^#^) 0 ±f5©£fAfl^ >A°^ff£ii#S 
-?Z>, AAV capiH£^£AAV repjt^i^^^fc^iJi@^^-r§ CI <h^T'^^> 
±mmm^^XSWff^ZS\ZA\len et al. (H^§g^fg^96/17947-§- 

[0 0 9 8] 

3 £ o \z, z.<d&? umm.^mm^fc\tmmmAT ©^©^m^ 

MLT, (rAAV^^"r^>fcJ6(Z)Pi?L^ r^n^— tf— j jHfllg 

[0 0 9 9] 

V>T(8«ifcWu DNAA^y^if-^a >l£«oWd$i£ (^»±HE^DOi^ 
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1> ^ )v?s ^mmzmx vx. AAm^mmz-o^xum-r^ z\t\z^ 

;. [0 10 0].. ••- .. - -i. .;: \- . ; / 

t:^*?^ivt»MV,--'IT«S3^|»SS'r-§SB5!l) • £ t ransl^Jg^ AAV/1 y > ^ 

H^MTrT&^IBfla \zmx^ %>* ; dO^<5D«»J«Rats 
chin et al. ,(1984) Mol. Cell.^fiioi.. - 4:2072 y Hermonat etal. (1984)? roc. 
Nat. Acad. Sci. USA 81: 6466; Tratschin.et al. (1.985) Mol. Cell. Biol. 5 
:3251; McLaughlinet al. (988) J. Virol. 62: 1963; Le,bkowski;,e,t al. (188) 
MoL Cell.,: Biol. 7:, 349;. Samulski: ;et al. (989) <JJ Virol. 63: 3822-3828 
43<fetXFlo:tte .etial.- (1992) Am. J^Respir. Cell. Mol. Biol: : -7: ZmzWM 

[0 1.0.1] , . ... 
$$2<Djjm^ rAAV^^^-@2^JS^:«AAV/\ 0 ^^-— 5? 

c&£o 3KH^^5, 173,414##S9o 

[0 10 2] 

mZ(D^mt. rAAV^ # ^ — BB#| £ ft teAAVA* y ir—i/ > Xm&rT-V ft * 

[0 1 0 3] ., 

(Targeted Genetics Corporation and Johns Hopkins University) 3s£.tfttlfc 

-rzxmftttms, m, (Fiotte et aucfc-s) \zm.mmmzftx^z> e 
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?^ot-^-mt§^ rep©«Stt2:©||BlfirtTttl«IR$nTVi*i«?L 
gf|fflJ3££^bT^£. $?Sbl^M^1i^^ViT, ^S^d^E-^-^^KjpJ 
|g \Z ffi-S b r epMB^ § AAV A° <^-y>^7^5 ^tttiAb 
, fe^TcDrMV^^-ia^ltaMsi^ 

[0 10 4] 

SijO^^Trempe et al. , 7fcffl#fFff§5, 837, 484^fcMH§^f2*c£nTV^o 
;i<7)W3u «ltBWRep^>/Xi7»*^T«>;:t**T#*«k5tC, AAV repjtfc^ 

a^rO^*bV^J6SS«lfc*5^T; AAV capit^«^fcJf#$nT &«k < , 
[0 10 5] 

S'Jtf>^j£te. &WmmmiBi / £W&&$&W\m7^ (Targeted Genetics Corpor 

— ^— jcf^«jBj#g^^'&$n, ^{im^snfcAAv capites* .t^^fc 

&#&£nfcAAV repjt^«r^Wr^>nS?L^«5:^fflbTV^c rAAV^* 
V^T, 'Ml/A— C7-r;i'A£#Af*£<2:K:«ko*t\ rAAVS^— ©ffc^^O/Xy 
[0 10 6] 

iigfi-r ^ ^ * «t #/ * « v ^ jvz * taggns ^ > a * n & mnm iz-s 

^\^t£\,mt>m<DiAAVO 4 )\sXmmW*n%j3mZhtkinson et al.lCfcoTffl 
[0 10 7] 

Cin^©a^©0ij«, -r-^^i^V^i^(DrAAV^^;i.7.fe^ 1 ^^mf Z>mm. rA 
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AV^ 2 $ — hn v >T- £ 3 - KT %m&l£ <Dffi.&mx.&m:>k\zTZ> m 

: [0 10 8]. •• -r . 

• : AAV^^ — ©C^K*8^s0)/X;y$r— S J>9\%, AM<D0mU'S)b/S— V 4 

T#J^£*15^ . (HS-Vh iM h ^n-»>-f-;j/Xi6«t«HHV-6*^to*«; . Z-ttZ 

-f<D7^y*y ^ jwefo*. z£&£>)<\ ..-v-ytfjv— yc© th^r^ v 4 )V 
[0 l i o] . . . 

"Fundamental Virology", Fields et ah, eds. ©Horowi tz, "Adenoyiridae and 
■ their-, replication", pp771-816'£#B&> -My fr^i?>.l?% titty?-; V-f 
.:.y/A^5bcCpDNA^T, T5V.£-r ;^ITRs*^bTfefiJ* «fct&&flfl*SB© 

75V #w ;wxyyA*ai«i-r*j»k:^ST»o, -€-ft-e> ©#«££?>* ei, e2 

[0 111] 
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SEft^nx^S P. Colosi et al., HI»^IB^ffi^97/17458#*«k 

[0 112] 

43fl*.fcf, Atkinson et al. (ffl^H^$g^99/l 1764-^) Kf2i££nx^&<fc o 
A*»*5^V^3&:< tt>lo^#Tfc*5^T, ^^«BJia©AAV«»*5tl#'r 

mtte£<D®w,iz^>hu-)i,iQmte&m*m2<Dgiftzimtez>o m^mmz. 

[0 113] 

bi/^o mnmm\zm&2nT^&29zmi&&&vneLmm&m&fflm?zz\tft 
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■ [0.1 14] 

[0115] • • 

# & *3 £ qt9L9UQU&^ <fc &fflffi,W1>* Z\ ft £> ©*2p JEt" § d £ «BJ 

5 Z.ftt><po%.. <kK>0^v^mm^J:ZSmmWU, rAAV^^UX^t 

kins on et al. <HJR&W&*IS99/1 176.4#) te£ 6> fe^fclS^^nTVv.-g,^ ^ 

&*turr * & & tc $ nt v> * a*, m«h^* i:Kttsnrvv4 %> ^ 

Atkinson et al 

. (B3l»^IB^M99/ll764^) #1. 
:. [0 .11 6] 

mm&&zf±T<DkAv%mm cmmz#&'tz> ! &^i$ ) % 0 i-^±©aava° ? 
tr-v yt/mfc^-^ t7*-t mm s n* k a) #aav a° 
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5" H b , AAV/1 y dr- v > ^ itf*^^ b T V> £ rAAV^ Z ^ - b 

t, ^iStt^A^n&mstf U ^ £Zf(\ i i)^;w\ o -^^r ;ux 

$n^>o b^b, zn$<Dm?<D\^u±tf\^<Duy°vzi>±~T:mfr&ioZftT 

[0 117] 

;i/7,(D*^$iJ|5S-r^>feae){C, M'MZlsT&^Th^o \-\QO(Dm%k®}m£TcU 
[0 118] 

mm IZ > rAAV^ 2^ /£ A y dr- > ytr—Vy^f 

6 «&fcD10/zg@£n?&D, AAV^tbT^^n^^-ar^^, 10 6 #fflJ?£&7t 

ftT Z> Z. £ \z J; o T*3£ $ tL% o 
[0 119] 

mx-t&ttiz, mmzmtRisT, mmzi£z>zh&xz2>o 

[0 12 0] 

$?^bl^J{C*5^T, ^ffirAAV^^^-^^rb> y-z/>tfTZ>t£&lZ 

^ws-vj )ix&mmzmm.\zmA-rz>o mm\z. -mz. ^wumm^xAk 

V^y^—z?>?m.tel L tf-t-T:\ZffifrtLT^Z>o £?£b<«, rAAV^^^-^fe 

«A o ^^r-^>^jte^ $^>^$f^b<«, m^^mzmm\zmx^nx^ 
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[0:1 2.1] 

i£#T Z> <D \Zftm lZ-?Z>£5\Z r AAV> 4 )V7. MU^} £ £ £> S d <h €r 

£>. «wJ#&ftftfcJAtkiflsoB,et.;^ . 

.... mkVk^vn-vj frxmmw&T.iziz, m&m±mi&<Dmmmm&tt\$M 
mz<kz>^Fmmtj&^/ux ; b& ^% i&ommiziz,. mm, 3$, y^Ty^ovv 

trLjs**5«krx»e ; fScz)^— tt, m$\zm&T&^)vn—V4)\<7,<Dmmt£'m 
/&t£E(D. nv^(D^nmu^^n^M^mm^^n^mmm^m\zm 

Mm*ftm?*ZL , -f . ■ ■ 

[0 1 2.3] . ... . ■: , ;. -i .. > ?■ ; . 

, #lffi£:2£a£>£l'Q(£>;S"i£te, Atkinson et al. <SRK&IB&&^99/1 1764^) 

Kick ? ro#se> s # ^ ##« v £ ic i5\fti$&&i&ic «t o .r*»-&n* # 

[0 12 4] 
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7 5-^7X5FOTt5 (Ferrari et al. (1997) Nature Med. 3: 1295; X 
iao et al. (1998) J. Virology 72: 2224) 0 7t7 ^^^5^^7X5 Ft 

D4(Mgi^(Xiao et al. (1998) J. Virology 72: 2224) 0 Z\<Djjmt> 7x7 

Holscher et al. (1994) J. Virology 68: 7169; Clark et al. (1995) Hum. Ge 
ne Ther. 6: 1329; Trempe and Yang (1993), in, Fifth Parvovirus Workshop 
(Crystal River, FL) 0 
[0 12 5] 

mmmtim<Dftm&ffiWTz>fc&\zmm(Dmmt)-ty bJLTrep&cktfcapa 

fcrf-^ttm-tttm (Allen et al. (1997) J. Virol. 71: 6816). te&W^y'r 

— iSMMW&mmTZJjm (Gao et al. (1998)Human Gene Therapy 9: 2353; I 
noue et al. (1998) J. Virol. 72: 7024) Z^tStf, CltlS KllgJtSft&V^ rA 

avx bv2*ftM-r2>m<Dj3&&mm-2nT^z> 0 

[0 12 6] 

>^2cfgVIIIB^fegI;*j-fey K^^TT -5 i^4ffirAAV^^-X hy^£fWT 

z>jjm&mm?z>o rAAv/^vniH^^^-r^^MoM^-^, -o¥#\z&\,* 

[0 12 7] 

i«^rAAV/B H^-T*>^^VIIIH^7. h y 2 & ftMTZ>*mW<Djjmt, 
±fZ(D£o\z, B F^-r>^^VIIlH^^3-F-r^MS^^l/^F@2^J^ 
fl^TT £>rAAV^ *r-i?>trmmzm%£-fZ> rAAV^ ^ 

— \*/*y y-^>»l:J:oT^, A°^^r- ^>^$n, rAAV^^SJRb 
TAAV7. hy££^/&T£o iOXhy^H 1 ^ U U y $ — $>tc K) < £ hm 

\o\ &no s , m\o\ m\o\ mio\ mo\ mo'\ mo i \ mw&tzumio 
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[0 l 2 8 ]: : • • : \v : n 

rAAVT. h y ^ £f«T£<mc#irLfcVV7^ 

■ 0, 293«c(MA^ Samulski et. al. (1989) J. Virology 63 := 3822 ;, Ferrar 
i et al. ,(1997) Nature Med. 3: 1295; Xiao et al. ■ (1998)- J. .Virology 72: 

2224#ea) znt>\zmfetsnt£\,\ Txy^^j^AjWN-^^j^ 

■ ^fcUT^; ^;^$-y7X= R£^fr:£^;: < £oTrMV£f1^«A^^ 

^>^«BJia*'&tt. ■•ffi©TAAV/Ts;.dr^:i?>^|Bjafctt; .-Gao-»ef al. "(1-998) Hum 
an Gene Therapy9: 235343:«fc£*Inoiie: .et al. (1998) J. Virol. 72: ;7024^J;o 

■ ; ■:. v [:0.1 2'9]. W" ; . : i;;^. ■<■ . , <:■:&:< ■ 'jo* 

■■ :[c mfc^MiK&ffil^^ • '-m^; j-r;,v!:v; ...•?».; ..v, £-.■■> 
, '*$eW©2F8jia, -f > tf >1>;D . (M^^ii^VI 1 1 H^$r,> A ^ Sf fc-fWT 7c 

[0 13 0] - , ■ •y. . •. ■ . ■ 

p^rf >^SBviiiEgf?*3-H*r5fta^u^KiB3?ytt» ( 

M^-H if*, ;ifjp) ^&tz.Mz&*3-~fZ>Z.£.ifi-V%Z>o 

[0 13 1] 
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[d. imm. ^{p^y^xm^m 

j^^a^sm**** -en&^pi^^n^vi. ^ans^^viT^ffl-rs rns 
sygj tv^ffisfctt, th, ty^, ^-7, -y*, ^d-* 

[0 13 2] 

[0133] 
[0 13 4] 

±js*i©anpwfc •> a^k «k o Timii&fca-^-r * £ £ 
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*ftoZ\t.t£<. %M%tf-$.&Z>Z.£WV%Z> 0 *mW<Dr AAV — 

[0 13 5] - 

^<Dmm..mzmmm^w . mmmm. .±&mm («*ht, m&&xsww.%% 
) * mmmm, mmmm.i&mm^ts) s-^mm. ^mm^., nmm 

... [01 3 6] ' • • . v; . :. •;• :• 

mfc^mmizft mummzte. mm^mmmm wm^^zsmmwrn^comm. 

nmrn^mn^, ^n^izm^nr^o.' ... 
. *mm<vt£ \zw\<Dmm.\t, ^mm<o^ ;i/x©^T-r.> t*#K&^-«£i# 
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[0 13 8] 

t: h«^©^VIIIH^©IEai&H^100~200ng/mlTa5^o IES<7)5%gS 

©«jgvi 1 1 H^asTiES^ifii^MH^ s n-5o ies«^vi 1 1 mmo 

l%-C%mm$J)%: : $:Wl^'tZ>Zt&T*%Z> (Nilsson et al. (1992) J. Int. Med 
. 232: 25-32; Lpfgvist et al. (1997) J. Int. Med. 241: 395-400; Petrini e 
t al. (1991) Am. J. Ped. Hem. One. 13: 280-28743ck^Hematology-Principle 
s and Practice, 3rd ed. (2000) Hoffman, R: ed., 1884-1885^— >*) . 
0Jl©rAAV/B Hj^-f V^SBVIIIH^^ ^-$ttf(cS4t5 £ iifcJ: 0, 
0 * b < Ki, «JgVI 1 1 H^gg«IE3mSgVI 1 1 a?M©'»S < t *>&Jl % t 
££K#£b<«IE?!t©4>&< £*>;&5%k:frO, «fc 0 $ £> * b < « 

Id&D, &:fe<fc9£6fc#3;b<ttIE#©4>£:< £fc*$j25%fc:fc:S. 
[0 13 9] 

[0 14 0] 

^^(D\z^r^m(DTAk\/mum^^^—^\^±(Dmmz^^ti^c 

£?£b<ta, tUlttm MU *M8U JFfiK* 3WIIHrt&*(RES), D^fcSfctt 
[0 14 1] 

IfflJiS (#l*.te\ ffFittt) «rAAV/B K^'f ^dfeSSVIIIBg^^^-fcfiJftSn 
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[0 1 4 2] ; . . ,, • . 

^©ffiME&h '(intratrahecal),- tt»W&fl&«rt^Mrt, M 

mmmwrnrnK, £&t«&< mmmz&j )ix&&&3r% z 

[0143] ; , . 

•J v .*•• ,fO:.i!0 1 4,4] .>v;i 1 -': - ,: .; •- .•■-••it • (,;.,■• 

•YX:fe«ktWMfc&#u a#©^r»TW:«T**. «8t*te*svrrte*i»K:*r 

**©igtt*SK:j&i;T, $J10», ••»10 , ,-*910 , . # ;- fctnO", ^JIO' 1 , $n0'\ ii$10 

.[0145], . ; : -. . 

[0 14 6] • 

[*WJ 1 : ^^-ODflMfc] 

t hB F*-f >^^VIIIH?-^^«?^l:^fem7t^>A 0 ^K (EGFP)£ 
«S-r*rAAV7 r 7^5-H*«|IK.bfc. ffi¥fCi£0J-r^i> pmt2LA (Pittman et a 
1.. (1993) Blood 81:2925; Dr. D. Pittman, Genetics Institute, Cambridge, 
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MA£«fcDffi#3*lfc s fe<0T&£) £PCRT*g"l>SbT> B K*-f >^^VIIIH?- 
OD^SOlB^JSa— HTS4435 bp<Z>#rH'£fls$!lbfco 4435 bp© B FpW 
fgVIIIB^£, B^fF^^^;^(D7.^-^-@2^J(pDLZ2) Sfc«X>A>lJ— I 
(Enhl)43«k<^;^— 9— BB^J (pDLZ6) (Guo et al. (1991) J. Virology 65:668 
6)mt*Jb-feyM:}fAUfc. pDLZ6©I5?'J«, B FpW >^fgVIIIB^ 
^>/N°^«cDTay^@2^J (@3^J#-^2 fcfe^f) tPk\zm\ (gB?'J#^l) \Z 

^01975y^««'>^;V^^FTfeD, Bh^-O^thl 
VIIIH^tti^^/J^#:rt^K^T^M^^08(T$n^ o pDLZe^OB r^-O^X 
2ck hBVHIB J P£pTR-EGFP (R.Haberman, UNC Gene Therapy Center, Chapel 
Hill, NO COEGFP cDNAt^bT, pDLZ8£#!0gbfco $tfg$3te-£TTk# U 7f 
=.JUt->^'i-Jl^mV. pAAV/cFIX© AAV ITRs bTlgMgbfco 
[0 14 7] 

pDLZ61ff^#Jte> Ell 0feJ;^WJ#-^l) ©^^l/^-^F(nt)^e*t]l~146 
*3J;tf4916~5084<D2O©ITRs, ;* ^ N^&H 50~278(DBMJ3T^^ 

EnhIX>A>1*-H^\ ^^l/^Hfefi^279~399<DX^-it-IB^J, * ^ 1/ 
jr^F&Wmu 9-4835 ©B H^-T>^b h^VIIIH^cDNAMmc^ ^ l/^ 
F<fc*&4804~4914<Z)Tk# U AIE^'J^W-T^o 
[0 14 8] 

293, Relate klMevGlfflffl,*, 10%^->J3£fflfil?*(FBS, Gibco/BRL, Gaithersb 
urg, MD) ^mpLtc^^^U^m^ — ^;i/igi&(DMEM, Gibco/BRL, Gaithersbur 
g, MD) trit£Mn (^-->U >43J;^ b ->» ZtiUTLtcmS 

^fctejQA&V^^T^&^T, SIX:, 5%<£>C0, £4o^T, i£*bfco FBS&55 
<C ^^1^X30^^14^ b£o uneo^frTT'ft, ^VIIIH^>A^M^ 

[0 14 9] 

[H«!l3 : rAAVf^®!^^lXM®!] 
Z-D(D77X$ H h7>^7i^'/a >7^-A£G£ffl bTrAAV£f£® bfco 
®#{cSSBJ-r^^, U>l?*^y^A»S^^l/T, {£^^^^©293 



' (55) 003-511082 

mmKTAky^^r-^^KMy^^^&^^mr-aiio^t ai. (19 

98).,J.Virology 72:2224)«;fed:tfT7V -^^A^-y^^ ^ FpXX6£IH0# 
/k h^VHIH^ bT-^*ft^iB»lffl**a6l;,-- U ^»gjlf4IMtt (PBS) Tl 

fTtt, -20tTfii^bjfc.. • . .... ... ;. 

V ' . < :': . [:0 1 5 0 3 . . >{' I. V ■ , 

. : 2X10 s '(D293^fc«HeDG2iiifflJ^^6^x;P^V-h©#^k-hT7V-hig# 
bfco 24l^rao^U- h«*lft,-=:7:5?/*^JIPX0l0I.= 5 l)*t#«E"r*»'&*^W 

Tin^WAifc, *HJia«*««s»tifr*fc*fc:iiiJRb,r«jft«24i^wc: 

. CO 15 13 1 : . • :. ..: . j r .. .... ,. . 

fctt, .ty^D-tJPty^tt-h H^VIIIH^tf[#:) (Affinity-Biological, I 
nc, Canada) TMtiJbT; fi^lin^i: bTSffl bfc.o! ^;M-^~>.^— if^-^.h y 
v'trE-k h ^VI 1 1 Bfttaft: .(Affinity Biological; Inc. Canada) %—<k$fi&t b 

D.^VI.IIH^l^^;i,^tHbrp(UCRP,; Fisher Scientific) <> k hfgVIIIB^OE 
LISAfci*Satt©*SflRfttt0.3ng/mn?*ofc. 
CO! 523 

rAAVfi*B K*-T >&5fcf6VIIIH^©«ti*ettfcaS# h D >#:/^;^>Pf 
ra(APTT)*5«kt)CCoaest(Chroingenix AB, Sweden). TKSfcbfc. FIX^Rg«(Paci 



» 
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fic Hemostasis)T«^<mviIIH^PlB«Sr^ffibfcH^:^ViT, APTT£ 
^JSbfeo Coatestte, ^H#cDf^^oT^Mb^ 0 :A-;i/bfcjE#fcfc 

bskmomm^m^mm it, mvi 1 1 m^m^mm^m^^ vfc* 

[0153] 

BethesdaPJa^JTy-k-f (BIA)£<£fflbT, ^ 7. iflLfif 1: MgVIIIB^ 

Pl^J^^tfiLfc (Rasper et al. (1975) Thrombosis et Diathesis Haemorrhag 
ica 34:612), ffimzmWt&t. T^X«Sr55 < C^43ViT30^^ >^3.^ 

XJfa^^^^lR^^^McDIE^k h:/-;W«£^L(UCRP, Fisher Sc 
ientific), 37 < C{C*5ViX2B#^-r >3fa.^— ~>a >bfco APTTSr^OSbT, TO 

n.m<Dm&%m 1 1 m^-mm* e> m-ta v ft. 

[0 15 4] 

^ly^lt, UNC Institutional Animal Care and Use Commi ttee©^f-f K^-f 

o ^»J^<Z)#:S^thS!lb, «^w;i/^*lS#-r State, ^r^5>(100mg/kg) t + '> 
^->(5mgAg)©^^£&fflbT^SMtb*:. ^BBJBPIiMftTfc&^T, 1cm 
(DmW.jE'PWimffiWM&mffiVtCo 2X10 10 SfcttZXlO 1 1 (Di|&^<2rAAV/DLZ6£ 
7cterAAV/DLZ82:U >^M®^ii^^^ (PBS) ieiPA^cfeO ^Harvard Apparatus 

i^btltt^b, «^-80 < CT^#byco ait<B30ia&fc#LSLfc3E 

fee asBibfciaMiJctt, rau mil ■smi, <im jk, #st n. 
u>^as*s«kr/#fl*^*n*. mitttt, fl&s-rst&tc* -soicT^jg-rs (dna 

fee 

[0 15 5] 
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mfr^mtf ; M&iktfi&jfr^&wA (Hi.r t) -&wm if< v^yyn.y h#> & #dna 

., PCRfc.teJB.bfc-, 7s 5 'KpDLZ6©29. 5pgv.? 5.-9pg, . 1.: 1 8p'g<\ 0. 1 1 8i>g*5-J: 0. 0 
59pg£\ ItiW? $*MW?20 tfg©y-y.ADNAfcaSiOb, 7«J7fftt^fcD, 
tl^n, 5, ;K 0. 2, 0. 02*«tt^0.0ir3tf— ©rAAV/DLZ6fc^B^t" Sntf— 
..Sfft&bfc. &im<Dfam?C7 i 7X^ K pDLZ6 &.tyffli b T , 4. 6kb<Z)DLZ6^V A£ 
jSHt1-*«!HS»S5SphlT?^y &DNA£$Mt bT; ^V^.T^fD^X^T^ilb 

.fccv^D^ hfc'.' i-sait h^vniH^yp-^Ari' >ruy^if— >a >Lfc 



. ... • [01 5 6] :. • -.'v.: . .- J ; :.; ;"■ [<: / • 

. (5' -AACCTTTACCCGGTTGCTCG-3' ) 43£££7>^-fe>7.:/^-f 

^— (5* -GTCTTTTTGTACACGACTGAGG- 3 ' ) OTilST, 450 ' bp ©rAAV/DLZ6^ ^ 

, 72t:, l#£11*^;i/£bT30lM^;i'£bfco ;< .■ 



^.^fflS^fc«^# bfe y e»^sffl : i&;fci(8a-jiaRNA*iRHR.fc y -+>-*> 

y h ^fc-«RT-PCRfcteffl bfc., ±>X ^ -f (5' -TTCTCCCCAATCCAGCTGG 
-3' ) ) T >#;-fe >.X!7°^-f V— (5* -GAGTTATT.TC.CCGTTGATGG-3 ! ) ) *teffl 

■.UTv-;534!-bp©.rt^-^ t t h^VIIIB^cDNA^fjt^:it,i|>Ibfco^PeR^#«95t:, 2 

2fcfc95T:vvl$K SRC,. 1^,; 72 < G, t UT30t^ ^7^i Lfc 

o jS 7 9 ?>y7^-7-^7 : r.^,^ •Sa«-bfc6-K*K©RT'-PCR<DFig.a5^flg t-bTte 



[0 15 8] \ : : 

*;^u>H^bfcja»*T;H3— ;wW7KbT, /^^w >&if bfc. tUK$ 

«-^6Atm<DJ?$fc^jt<bbT, *isU>tp-vm/^7s( >U (graded) 
y-jl/TH&TKftib, $e>fc^\-7 h^F->u >*ii;xt'»(HJE)T?|i6l/fc. 
[0 15 9] 
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l%Wft\ 0 : rAAV B FpW >#&k hfgVIIIH^Ay^-v^^] 
B FtW >^2ck hlgVIIIB^ pDLZ2&J;<LKpDLZ6 (H2) £5g5t-T& 2^<DrA 

bfc 0 h'J7°;i/^^7,5 Kb7>X7x^ya >&£Ztmt-t~>0 
>bfr$&*&m UT, 15'JU vf — fofc X) 10' ! £jgx.£rAAV/ DLZ6 £fcterAAV/D 
LZ2^^^$n^o rMVk*U^>^1IM£miST££:S£>K, HeLa££:teHepG2 
#fflJ3£KrAAV (M0I = 10)*3J;^75 :r y^^;^5^(M0I = l)^^Ki»Abfe^ f£ 

□-7*^ffitT, £ n & ^ y -7 £ o^-f — mmm <d r aav/dlz 6*5 

tfrAAV/DLZ2£$lit5b£:„ rAAV/DLZ6t: U^->DNAO^il«, ^iU^tlfc^ ^ 

, EnhI@2?'J£^f £rAAV/DLZ6te, X>A>1*— H^^^^T^rAAViit^b 
T, HeLa^J:(LmepG2©mRNA^#J^30^iPb^: (5 s — ^te^LT^&Vi) » 
[0 16 0] 

^n^^m^^T, *mwmt>\z. pvue&mcD^z ?-%&mLTmv 

>77x7~>a>*J: OTSf *HA^ 5) 24Pf P^MPf \zm?& b fciftt^*ig:fc|©3l 
VIIIH^^>A"^K^ELISAll!l^-r^)^i^ci;oT^bfCo *Httgl$t hfgVIII 
B^POMte, APTT^i;^CoatestT^-fe-r^^fflbT^bfc (^1) „ lot 

^m^S^V^T, rMV/DLZ6£< >k*###H~^ bfc 0 
[0 16 1] 

[Hi] 
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6 ■- 






EL ISA 


APTT 


Coatest 


h 7 ^X7z^>3> 


5.6ng/ml 


25% : 


■'■ 2&nu/nil - 




15ng/ml 


40% 


72mu/ml 



**1X10 6 ©293ifflliaJCM0I = 10a)rAAY/DLZ6*fc«rAAV/DLZ8 .(EGFP).£;JBK£Ab 

i l/< 2 93/EGFP bTteffi^fc.^W»«^£ UT^ffi Uv 200ng/mIO t h 
,.^YI 1 1 H f-inM^ £ &?1 000 ; mu/ml <QCoa;tes. t jgtt mt* 3 ;AP^teIE-S&SgVI I 

[01; 6 2]; .; : ..!: ".\ ■ 4*&i#!!^:.Ttu-- ; >.*: .lil'X:- ..,•!,:.•■. '■ 
i ..rMV/PLZ.6^4Mi^^-T.^ 1 X ! * ^6Mt£.(DNQD/:s.c i (TT # * ^P^JWR: fcffiM\b 

. b.wmm^* >wwz* Mvv&M&.&mM&&V'S- 2 xaowrj^y/DLZ6£ 
b 2E.©;7 #x c?ifaSK 4 1 fi HMfttu $ tifzfr -D-tL 0 ■ t h^yn 1 h.t>^;w« 

B^.tiS£*l5<h;; : JESfr t K l/^;l/<Z)fgVI I I B^r UDl (200ng/ml) ©2~3% 
■&U.*rB£k±h$&£-ti1t. ¥^2ng/ml'C7)B F*-f >£$fck bSBY.IIIH 

/T&fr'&iE.ftfc.fc KfgVI Iim^l/:^>^.21 %^aft<Dliir^lC2X 10' 1 (Z)rA 
AV/DLZ6 bfc4EO T ^ * * Tlfctti £ tlfc (EI4, /^;>A) „;.in;-b 

hwmm^mntim\t< .&m mm 
mvmmit, b H^-r>^t: bmvum^itm? >^pw<d&t t-m\^T^ 

fro "f-mtEtlZkolZ. EGFP h^>X^->^%5i-r^rAAY^S#b^lBf-7^ 
XcDlMTte, B K*-f >^t KSIVII-IH^fctt^t-t hffiVNIB^I&^J 

[0 16 3] • . 
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^EMfgNOD/scidv^x^l.SXlO' 1 <B£w j^^P^IMfcJ; EL ISA 

(C35ng/ml(IESl/^;KD17%)^jib, 55ng/ml l/^;i^)27%) STifJPb 

(Bi4, n*m) 0 ^mtsnz>&-?\z. b k^w higviiiB^te, # 

^ (mock infected)scid ^^(DjMT^ft^n&^ofc (5 s — ^te^L 
[0 16 4] 

it, ffFii, mm. v>/m. wm, m. mm. &m. mm, >t?m. m. *.mm. 

^T— £&fflLfcDNA PCRtt450bp©S«J*«t"libfe. *<>?9 — 

RT-PCRte, B H^-T >#3ck h^VIIIHTcDNA^)534bp©K'fn-^^'l'I-r^7 p ^-l' 
bfco J3TM^^^$nfcmfcWag^^PCRM^^b, 
CinttDNA PCR©SS**56Ki-Sfe©*r*«) (05, /WUB), 250bp<E>/3X^3 1 

T-PCR^^3ViT#^fc^fflLfc (t-^^UTV^H) „ DNA PCR43«fctWf 
>> r D l y h^«f*«ffi*r*Iltk:«fcoT, lM^fc«9Ji^0.05nk e -(DrAAV/DL 

ftbfc (05, /WWA&Oo ^tu©$B^ ((Snyder et al. (1999) N 

ature Medicine 5:64; Xiao et al. (1998) J. Virology 72:10222) ifcbT 

i^a. amu miu n^t^ m. >bm&&&mz*:gumi#\tmm2ti 

[0 16 5) 

[UlUf 1 3 : IFFJHBiat^^SrAAV©^^] 
30a«)©«iai^K:, <£#^*DNA (Hirt DNA) 4o£^H^a^V ADNA£rAAV 

ftOIS»SlSphI*5«fc^1f>yDy hftOTUT, f5IB^J£ftTV>&^rAAV/DLZ 
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>? j t°— /ffl\m&.&fr?mj)Mftwv&im£nfco dna ?mt, taav/dlz6^ 

^te^bTWj:^) o ?CRTyt-i<Dmm\tQ. 0013 If— /mfe^&Z>o M ' 

[0 16 6] : i , : . . ' 

&V\im^*^- \ i T&Mfc^fimmffi.frWtZ-iZ£-DT SJv^yVYl 2ft 
T%> 0 , ^oTltiAC^JEStStiiS^^ DTl^T^ trAAV/DLZ6£&^- 
b £:„'■ & ©^iMI fc|B«-r.^> ck 3 \ZA X \Z 2 X 1 0 1 t> b < te2 X 1 0' 1 %l^(Dt AA 

:;:;[.:0,1 6 7;] : |; = : V. . > i ' • . ', .. i -. . - -. 

,.»W{C^^-.bfcc:^VIIIH^Mtt®M«J7^-fe-r Coatest) 

[0168];.: .:• . 
Z\(DXo\z, rAAV^^^-^^ffibfcB F^-T >^b hlUVIIIB^^JFF 
:M9B^ (»J1D «JDfi^»j#itc*3tt^*^©^:#{dl3gbTV^ 0 

[0 16 9] r 

1 5 : fa&m<D^*Ktert%w%m<D'miE'\- 

rMv^^^— ^s#T^c b f.*^ >x.ik-i xmvum^mmti-ty hit. 
mz, thmmm^m^x^y biz^TCDmMmiiztzMtsnT&io, m& 

T&AAV ITRs, EnhIX>A>-y— , HM^ct^Tk/^ U (A) g2^J^^T 

3„ 7^7^ KpDLZ10«-r^^VIIIia^il^-fe^ h^n-H-T^o pDLZ10©7 



(62) 2003-511082 

mi\tmzm6\z*kir e zommmz. m (mmm) <dx#u*?\* (nt 

) &e^Jl~144*3«fc^4885~5048©2^>(^ITRs, ntfi[ff*5149~278©BSJfFlfe'>^ 
;U7.Enh I X>7N nt^«^279~39907,^— 9— 6B#k nt&a$j428~479 
0(DBBD^^^VIIIH?cDNA^^r/nt^^4804~4884©#UAi3^J^^W-r^o 

[0 17 0] 

B h7< >*£~f * fgVI 1 1 BTOflfJUT ©3fcS£&0^;W^JfcBB«T5 «k o lz 

mitt*. B\z*^>x^xmvum¥&&zfi$gvumTmwm<Dikm 

(MM*. CoatesOfcHJSUT, «4'©^6<JB KpW >^-T ^^VIIIH? 
?>rt#n<D&m : £:MfetZ>o rAAV/B H^-f >^-f ^^VIIIH^Sbfc-r 

b f^w >xik<i zmvnm?(Dftmz&z>mmM<Dm<k. ttzt>%, jt 

&ffilztomtzmm>MftWL<D&W2itt\*miE. *Bl$W©3fc#)-fc^ 
[0 17 1] 

C<Dck-5{c> rAAV^^ — B KpW>:K3H';*ffSVIIIHT©jfi2£ 
[0 17 2] 

[^JSfll 1 6 : rAAV/B F*-f >^fgVIIIB^©^&:/n^:x-+r- ffi|Ji& 

7i^^a>u wztfvkyam (&mmz\t. G4is, t^D^-»^b7 

n-Sc M$DK, 3D- — *^i7^ — OHfiltC^^T^^U— — >^T*.-*^T 

, jfj v << )\s7.mm\z^>7 ?-<dm uuimmz^T? n—>&m&&*>7 

&-<Dlfem\Z-D\,*TUMctZ>o y°?XS. KB F^-r>^^VIIIH^(30Mg)^H 
ela ClZrtyir— *J>VMWfc\Z3L.Vt> hnspl/— > 3 > (Potter et al., 1984 



(63) 2003-511082 

, Proc. Natl. Acad. Sci. USA 79 : 71 61-7165) CioT h7>^7x^->3 > 

htco cnmmmt, / v << )V7.^)vn-<Dmmz&%mm^xm&ifim> 

±VtmiZ$>2>kAV2 rep&J^capjtfe^£-^irf £ (Clark et al., 1995; Clark 
et.al., 1996, Gene Therapy 3: 1 124-1132) „ 1> ^ >X 7i 2 is a XDimm 
WZ,. mm £ h U 7°~> >Mi b , ^ 1/- h fc!9 5 X 1 0 3 ~5 X;l 0 4 ©^tfflJ^CD^^T 

I OOmmO C7° H xn^m b e 1 0 % ^7 ~>J3&f?ifiL?i:fe J; t£30.0 (i g/ml OtyD7 
^S^B^W^DMEM^riftt^^ all, 1998, Nucleic 
Ac i d Re s . ; 26 : 2 82 1 -2 8 2 3 1C I B« $ Ht^ <£> Js5 , ! Jl^f iH£ii« £ □ - > £ ¥H 

£©.<fc ?te7u^^^MUVu-> (C12^55) £2 £> Ic^^^-rf^Mlc^ 
& izmm hfc, ftm > »fi*J:a?S[)IH , *KWte; *9I*IB»*«fcttotkinsoii e 

I I al. • (BIIB^n^4Rf6 99/1 1764^) ^IE«$nTV^ j; 5 lc».D^ 0 ' • 

> •.:.!'•:.' C/0 17. 3']; . r - • : • ■ ■ : , ■ 

% © ^ n# © ji/ £ l> x. v v<g> c x^x.Q^Mcfo «fc imifc mm « a ^osntt 
t r ^ -a © t ii;giis 1 1 i t T*Bjit nn^xn nt . 

; \z mmz tix^zufis * *-a ©^35*5 «t r^k A*«as# com* ® *bsb ^rrgufi-e * 

/ '[El 1.];:;;.: 1 .A! i ! i .' 1 ' " ' , ! , 'I ' - . ' -\f'..*\-> 

z>„ z. (Dumsmm^ 1 k feiH«snT^s. v h a£M*$«fct£fr 

<MMVj£#fiE«4ftSIB#l (ITR;* £ F^tJl ~1 46 <h49 1 6—5084) j BMJFFJfc 

^-Y ;i/^EnhlX>A>-th— £ U*^.H*5l 50 — 278) , tf— SB^'J £ 

H»27M99),.k hB H^-f >^^VI I Iffl^? ^ H*9419 — 48 

35) 43«t^WJ (A)IB?'J (X^ ^#94840-4914) 5? ^ 
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F41 9-4835 (iB^J#-^2) \Z i^tn- K£n«> t b B F^-f >#&|f§VlIIH 
^(Z) T 5 7 ^I3?'J fe^-To 
[0 2] 

rAAV/B H^-f>^^VIIIH^»(DB§EIT^^„ B FpW >^^t bfgV 
IIIH^£fg^-r52^£)rMV$i^K pDLZ2 (2^CDITRs^^WT^>4965 bp, wt- 
AAV©107%) *«fc^pDLZ6(2^©ITRs%^WTS5089 bp, wt-AAV©109%) ©7 
y^Zmfo imtAAVm%frilRfflMM&&\'V%>y). EnhI«HBV©X>A>-y— IT 

[0 3] 

rAAV/B >^5fet hJgVIIIH^©IIM:feJ;^7\ 0 ^— v?>^*^*r. -ffi 

#^*DNA (Hirt DNA) £rAAV/DLZ2, DLZ6*«krW)LZ8(^Ba)^«SAHeLa^«kt^ 
HepG2«MSj&>&HiKtU 7^n-7WH?Ml^ B K^W >*5fcfc h^VIIIS 
^cDNAT^D — fc*>^bfco fcHHU— > : l-HepG2+rAAV/DLZ8, 2-H 

eLa+rAAV/DLZ8, DLZ2 : 1 -HeL a+ r AAV/DL Z 2 , 2-He'pG2+rAAV/DLZ2, DLZ6 : 1-HeLa+r 
AAV/DLZ6, 2-HepG2+rAAV/DLZ6*3«fclX*1&^rAAV/DLZ6 1* U * >DNAo 
[04] 

"7 C7 X fc*3 rAAV/B HX>^t hlgVIIIH^ZW > 
^t^77Tib^ »«rAAY/DLZ6C7-f ;i/^*RJURigat?-7C7^tClg:#Ufc. E 
LISA^fiJfflbT, «4>©t h^VIIIHTl/^SriBI^b, BIA^fiJfflbT, trC- 
t h^VIIIH^ffl«»J#tifi£Sl5£U&. /WPAte, 2X10' ' G9rAAV/DLZ6£&# 
IstfWX (n=4)<Z)Mt*<£>B F^-f >*5fck hffiVIIIB^Igl'^Ws.ktf 
^-b h^IIIH^RB^W^ffiT**. /WPB«, 1. 5X 10' 1 ©rAAV/DLZ6£&-^ 
UfcN0D/scidx^7,(n=4)<DB K^-T>^k hfgVIIIB^M^^ilT$>£o 

[05] 

l/fc^5^7-©0T*4. /Wl/B«, F^&MJC^V^XOrAAV^^- 
M^bfttDNA PCRO»^5. rMV/DLZ6^Wtf)450bp<Z)»r)t£DNA 
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^> * ©ffFJUDNATf & § „ DNA|$^f«v ! Mm M<D r AAV/DLZ6 b T * 

. (Dm, mm,- mm. im< ^m~m^mm< u->/x»;- 

ffFli/Lp«, /Ma<2'rMV/DLZ6£&# bTc77 *.fc>Jff ItDNATag, -5.oiJFFIiiHD«, 

^n^'ti, 5, k d. 2; 0. u ! Q.'o\'&&M¥'y &u tf-iMo^^s Ppdlz6* 

* ^ ,^|S|t.b fc;^RT#M43u c f^a*©rAAV/DLZ6 .^S#.Ufc^Xjif 

U£cRNAf j^JS ^^,£^1l^iJ*v #P^^&¥^fcRNAj&^ b 
fee jfc|*> ^>./;>Afi^,..^ Sj.||«9rAAV/DL 
Z6*«4 b fcy^^*T*o fee LDtt, JEffl fi<DAAy/DLZ6 b 
e>¥SlbfeiffMRNA^O; •HDttv--*m»©AAV/DL76*»4bfc^ , i*i6^« 

ii©y7X5 F pDW^ WT ; S#1 ¥ ^7 * jffii co y ADNAT £ £ 0 'HMW^ J AD 
NA&J; mg^awtjfp DNAteu iM«rAAV/DLZ6"£i£^- b^i»'#/^ ^^f Co 

-r * b. h * i ^fekmv] 1 m^Wp- 'A'kmm \<&wmn ■■ 3 

^7 49^278) r-'^.^ft^^^ W279~399)-c -f * 

BF^-f >#&fgVI IIH^ ^V^ HI?J428~4790) - &<fc ' U (A) 13^1 ( 
£ b^ K$J4804~4884) 5? ^ b^ H428~4790 \Z T3- H 



[mi] 
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10 20 30 40 50 

1234567890 1234567890 1234567890 1234567890 123456789Q 

T3333^CIXr CICICIG33C QCT03CTO3C: TZ£CJX£03Z 50 

GAO3330333 CTITOXGG3 G03333PC3G TCAG33RG33 100 

OCMCTCGKr CM2mQ333T OXXTCftGaTC 150 

OX^TITCTAAG TAAACfcGEAC ATCAftDCTIT AQCODGTTGC 200 

CCIQolCTCrT G0CA£GIG7IT TOC3GAD32A. JOXXDraCIG GZD33332IT 250 

GaOSffiAQGC CATCBGCGCA TO333ATCTC ACTX3IQ3TIT TXXMGAG3A 300 

AGCMAaaoc cax^nraox: aggo2iqgaa uuiticcaoc c^mgiosag 350 



OTGIGIG3IT TTO2A£G£GG AA3CAAAAAG CCTCTOGAOC CAG3X2G3A 400 

cias^QCT raacoo^i toc^aaesga oc^icxaoc tocttc ttic 450 

M etGQjalleGL ajLeuSerOlir CysHieElieL 
'lUlULUlTIT CCAGAAGATA CTAOCT93GT 500 

euQ/sTeur.e uArgKieCys RieSerAlaT hrArgArgTy rTyrLeuGly 
QCAGIQ3AAC TCICAIIG33A CTA3ZMD3CIAA AGTCIATCIOS GIG&GCT3CC 550 
AlaValGluL euSerTtcpAs pOyrMstGln SerAspLeuG lyGluLeuPr 
TCTOSOXA-A^^ CTAS&GIX33Z! AAAA1U1T1T' CX2AITICAACA 600 
oValAspSla ArgRieRcoP roArgValPr oLysSerFhe ProEheAsrfT 
OCTC^GTCCT GEACAAAAAG ACICIGTTIG TEG&AI1TCAC QGlUtJAOCTr 650 
hrSexValVa ITyiiysLys Tfrn±euPh£*J alGlutfceoai iValHLsLeu 
TTCftZOHOS CTftMCX3^G GXM0C1Q3 05OSmi3C 700 

PheAsnlleA lal?/sPraAr gProEroCCrp IyfetX3l^jeuIi euGOyPrctfii 
CATOCTVyCT GSOGTCTERilG Jm^GIGGT CATEACACTT AAGAACBTOGr 750 
rHeGlnAla GCLuValTyrA spOOirValVa llleOSirLeu LysAsri&fetA 
ClUl X CairoC TCIC2GICTT CAIGCTCTIG GIGimCCIYV ct33aa£Gct 800 
laSezHisEr oValSerLeu HisAlaValG lyValSer^Ey rTi^pIysAla 
UClGfl33oAG CTGAAXAIT^ TCZHCAGACX! A3TCAAAG3G AGAAAGAAGA 850 
SerGluGlyA laGluTyrAs pAspGanThr SecGGbriArgG luLysGluAs 
TCATAAAGZC GASGDCSffiAC CAQGTOCT3A 900 

pAspLysVal HieProGlyG lySerHisTh r*iycValTrp GlnValLeuL 
AAGSGAA2G3 TOO^AIGCXX: TCTOOCTEAC CTACTCATAT 950 

ysGluAsrfSL yEnoMetAla SerAspProL euCysLailSi r*iyrSerTyr 
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CT iac ixaoxg TasaosioSF AS&asS^ Tczmxsz&oc - 1000 . 

OCifcCI^^ JmSGKCT 1050 . 

r^CTCJ^W^ 1 HOO 

q^CT^^ (3E3^3^^^ : 1150 

HisSerGaiffi.'^ Agpftrgas^: l^aSerftlc , , 

0m3C33^TO3 ; GX^^ r: 1200 : 

euEix*3l:y^ v,'/ 
Q3&MG3^ 2fiIQ2^ :?r 1300 % 

ETTJX^ 1 1350.. 

rHaeLeaVali^ t^Mpj^o . 

CTEKCITO C 'TOdSesA^ ■ : 1400 ~ : 

£GIEG?0^ TCldSia&G ^£dDCX2^ 

liiAlaGELuAs : pfJ^r3*ig3^^ gjpSerGLuMa ^tA^ValYal ^ i ^ 

£GCTTft3^ r;;..lS00 "fl 

ArgEfre&S^ ^ - 
CMfeftA^ 1650r,, 
eiysXy^lis ^LysPxcT- ±pV<m&Ef& rllegOaAla : GluG3.uGluA 2. g. -wi-f-;;. 

^JCG^SEKIT TCaSCW^ COSIGBGC^ 

iVSKXEK^ 1800. . 
sValfirgRie ifetALaT^ ; hrftspc&ulh^^ . : 

TICTGCMSi JYTC2ftG3&^ UlQS^GCTr : TOClTimQ3 . QG&AGTIQ3k< 1850 c, 
leSLrHisGl usei^ylle iidiSl^^ ?. r 

CTC^GICT 1900 'T ;1 
A^Cbri^iD gjdlelleEh ^j/sAsnGln iOaSerftrgP rtfiyr&s^ >r,^ 
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osmncfic qgaatc?£3G jwzjxzxjjxjc titcomtca A33RGSm2AC 1950 
eiiyrPccHis GCLylleflhrA spValArgPr ctfjetffyrSer ArgArgLeuP 
CAAW03GK3r AAAftCMTXG 7^33AITTIC CAMTCTCCC J&G3Af»AKm 2000 
i^ysGlyVa ILysHisLeu XysAspIfceP roIleLeuPr oGlyGluIle 
THZ&Jmxm AAaX33CBGT GAIG33X^A 2050 

PheLysiyrL ysTrptflirVa lUirValGlu AspGlyProG? hrlysSecAs 

C03OXGCT AITOCICESG Tl'lOaTJlMSr J^aGSGSG 2100 
pRroArgCys LeuBrzArgT yrTyrSerSe rEheValAsn isfetduArgA 
MCraOCPTC 2150 
spLeaoAlaSe i^yLeuIle GQyEraLeuL euIleCysTy- rlysGluSer 
CTSGaTC&AA GfiOS^CCA G&TAATCTCk SO^CSGGA J^TCAIOCT 2200 
Val&gpGlnA xgGlyAsnGl nlleMetSer AspLysArgA saValTleLe 
GTl'l'lCTGTA TlUGMDGAGk AO03^3CTG GTDOTICACA GAGAATA3IAC 2250 
uPheSerVal PheAspGluA snArgSerTr pOyriiEirJfrr GluAsnlleG 
A MSCTTICT CXXC^MOCA QOD33aGIG2 AQCTIXSi^Ga TOC3¥3*G7TIC 2300 
InArgHieLe uPttctAsnPro ALaGlyValG IrfljeuGluAs pPn^SluFhe 

JO^CAIGCA QOZMTAAIT GGC3MX3TIT TIGAISCTIT 2350 
GlnAlaSerA salleMstHi sSerlleAsn GGLyiyrValP he&spSedje 
GCECTIGICA G1TIU1T1GC ATTCT&AQC& 2400 

xiSliiLieuSer V^CysLeuH isGluValAl a3yxTrpfiyr HeLeuSerI 

G^ClG?OTOC CTXTCTCTCT TCTICICIQ3 A33^0CTTC 2450 
leGlyAlaGl rilhrAspPhe LeuSerValP heEteSerGl yTyrttirHie 
AKOfflAAA TO3?IUEATC?V fflOOOC JOXTATICC C^VLCICAQS 2500 
lysHisIysM etValTyrGCL uZ*gp0hrT.ea ThrLeuHieP roHieSerGl 
jO&aCTOTC TOGBAAftOX: AG3TCTAaX33 2550 

yauttrVal BseSfetSerM etXSLuAsxlPr oGlyLeulfcp IleljsuGpLyC 
GCCZO&CIC A3RCTTTOGG A?0^03CA TC^UJUCJCTl 1 ACIH^AQSIT 2600 
ysHisAsnSe rftsjpHieArg' AsnArgGl^l etlhrAlaLe uleuIysVal 
UCJS^SSUX SJ G AC2y*G&ACAC TCGTOMTOT TA03AG3ACA GITIATCAAG& 2650 
SerSerCysA sptysAsrfltti rGQyAsprryr TyrGluAspS erOycGGLuAs 
TOITICfiOCA- TTOTIGCJD3A CTfcAAAACAA TQCX]A!1TCAA OCAAGAAG2T 2700 
pHeSecAla lyrLeuLeuS erlysAsnAs nRlallegLu PraArgSerP 
TCTCOCAG^A TICAMACSC O20W3C3^CEA QCO^AAAGCA ATITAATO3C 2750 
heSerGLnAs nSerArgHis ProSerlhrA rgGlriLysGEL nHieAsnAla 
AOXC20SG TCITCAAACG OC^ttCAACGS GAAATAACIC GEACraCICT 2800 
lhrEroEroV alLeuIysftr gfiLsGQjiArg GliallefThrA rgTlirlhrLe 
TCAGTCAG^T CWO*33AAA TTGACI^!IGA TCg^OGOTA TC?OITX3AAA 2850 
TjGlnSerAsp GOnGGLuGluI leAsp/iyrAs pAspffibrlle SeacValGliM 
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CQCfici^XTlC X PAZ&^ 2950' r 

AoSSlTC^ * T 3000 - - 

: " 

<iQ3m&jr^ 320d' : 

1EKD3XZ^ 3350 - 

CTCT^QO^ MTIuJlUlG TTdnHCC^CA - 'ICr^G^OGh Gs£o^S^ 35CXT " 
lii^aLGQx^ . j„, r- 

TOCTftCTICA' 'CTCAAAZinaT QG?VMG^ OC^raC^D^a 1 - 3550 rv ' 

0!qpr3^a^ hi^uAsrflfe b&uEandj*^ ix)G?ysftsnil 41 v • ' - . 

cc^smtos?^ gktoc^^ te&j*^^ c^irai^ 3600 T 

ATQ3CT?0^^ CIECib^ 3650' V/V 

snQIyJ^^ iieuEn^^- ^VaJlfetAl- 5 aGEfnft^Glri- ~' ' ; - ^v--- < 

MCSfifr^^ CfcGSK^^ ■ 3700 V;; 

Ai^lleArgT ^ so^^tlsSe' :.rtAr,y 

T&TKS^ TCOTIC^ 3750'/?'. 

aam«X20\g^ T&rcx^ksste^T^ .3800 * 

ygrfetAlaLe uTya^iLea TyrBroGlyV alKieSliJlli rValisauEfet 1 
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TmX2ECC& £2GJTX33&n! TK330333TG <3&3QCETI& TTO30GBGC& 3850 
LeuProSerL ysAlaGElyll eltpArgVal <auCySLeuI leGlySLuHi 
TCEO^GCT G33?fflGa3CA CfiCTTITICT GSICTRCfiGC MIMHGIC 3900 
sLeuHisAla <ayM=sfcSerT hrLeuHieLe uValTyrSer AsnLysCysG 
agf o esqoct g33&kiq3CT iciasoov tisgegattt tcegotbca. 3950 
IrilhrProLe wSlylfetAla SerGlyHisI leArgftspHi eGlxiIleObr 
(XJITCaGSSC AMSOt33fiCA GIG3GCCCCA GffiCITCKTEA 4000 

AlaSerGlyG InTyrGlyGIl rfJipALaEto LysDsuAlaA rgLaoHisTy- 

«noD33Krca ATCAarcocr ggagcaocaa qspqcocttt tuttosatca 4050 
rSerGlySer IleAsnAlaT rpSerllirly sGLuErbEhe SerTrpIleL 

GrroSC^aZA A!iUA!rim'iC AD33CATCAA GBOX3iG3Grr 4100 
ysValAspLe uLeuAlaEro MatllelleH isCSlylleLy sThrGlnGly 

gcxxgicr^ a graCTcea G a^icracaic tctcagitta 'iuaicaiujla 4150 

jOaArgGlriL ysHieSerSe rLeuTyrlle SezGlnEhel lelleMetTy 

Tft munu^ r Gscacacrm aaaGGBA&r axx^otasaa. 4200 

rSerljeuAsp GlylysLysT rpGaiflhily rArgGlyAsn SerTSrcGlyT 

IT1U1T1Q 3C AKDGfiaSKPT CATCIQ33AT A&A&CACAAT 4250 
hrJjeOIfetVa UheEtieSLy AsnValAspS erSerGlyll elysHi sRsri 
jvrrrriftADC cracftKrmr tosiogkeec AiuubTiTQC acd^aacica 4300 
IleEheAsnP roProIleTL eAlaArgTyr ineftrgDeuH isProThrHi 
TTKEfiGCKIT OXJiQ^ACIC TIOGCKIG3& CTIGKK3332 TCfKffiTrmA. 4350 
glyjSerlle AigSer^IbrL euArcfffetGl utLeuMetGly CysAspLeuA 
AIKjriQCEG CffiKXX3KrcG QGAKIQG&G&. GTCRAfiQCAftT 4400 
snSerCysSe xtfetEEOleu GQ.ylfet33a.uS erLysAlall eSerAspftla 

cagmaciG i mm ii' i^ ctttrccabt mCTrascxa. exaaaicrec 4450 
GLnHeOStaA laSerSerTy rlfceOlirasn MetSiealaT hxTrpSerPr 
TTCAAAaGCT OSSClTCaCC TCCK»333¥3 GSGTAKTOCC TO3SGAOCTC 4500 
oSedysAla ArgLeuHisL euGlnGlyAr gSerAsnAla TrpArgEroG 
p&jJXZ&n&A TOCAftABGaG TO3CIQCA2G T33fiCTIDCA S^GfiCAMG 4550 
InValAsnAs nProLysGlu rapljeuGOiiV al&spEfreGl nlysTJirMst 
AMGICaCAG TCRG3SRGIA TTmCC&GCAT 4600 

Ly^ValUrcG lyValHirlh rGl n GlyVal DysSerLeuL euJhrSerlfe 
GIKIGIGA2G GRGl'lOCTCA. TCKESGZSG TCAM30X33C CKTCEGIGGA 4650 
ttyrVallys GluIteLeuI leSerSerSe rGlnAsp Gly HisGlnTqpJr 
CT Clt - 'I'lTri ' TCRGftAII03C iW¥3IAAAG3 '1T1T1CAG33 AAATCAAGSC 4700 
brLeuFheHri eGlnAsnGly LysVallysV alHieGlnGl yAsnGLnAsp 
TOCTTCRCRC CTGIGGIGAA CICTCmSftC CO033ITAC TCACIOGCIA 4750 
SerEhdlhrP xoValValAs nSerLeuAsp RcoRooiLeuL. eulhzArgTy 
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OCmfefl^'C^OM OCac^EKXlE iGIGfiQ3RIQ3 i 4800 ' 

rleuArglle HisProGlnS erTrpValHi sCnnlleAla LeuftrgfrfetS 
AQ3T30D33G OK3^^ ;ACT®ClbGA^ 
luValLeuGL ;yQ/sGELuAla GLsAqpLeuff yr. . . 

C1GBQ333AT <333GA3£[&AA" .AM3RCaGA?ff . iAAAAOaGBCG Q3K5TIQ3G(r" - ! '■ I 4960-^- - 

u^ri'IGTiUs GATO 
GasxaaGQCxr'.AG^^ 

G?iGaG3jK<OT^G33^ftGCDC Odi3aD33dTC CO&lGCAGC dcaG2TOCAT - ■ 5 10 0;: : P -. 
aRaiGAATCX5'<3CX5^^ 

T 13^^g!gS i5^^^^S3^^^ ^^£SEg^E£a^B^^ f! 5200 " ^ : 

.••</I1.^"- ; rj ^urvr e / U; , T Aue'K.ui-'.iA. -.19. . .VmJWt oh'a-i. . 

•'v>-,ca«fj'Ti' • hovers'-:--. . ..j-kQcv-tcs x^^n^iiv v/^ji',.^: . 1 

G33SaTAPa3 GAG3Aa&ai& CATOKgA^ 'AAAAQQpgsG ' ' " ; 53®^' 

■ -'Li'-j riOv-v. - rrj^/jsLcXLvLfe x..*.^.i.,jV.^r.-..L.'.<r / e 3 fiiH.Cvii >i.vD.u."-: •• 
fiAAfreTAAA' AAQ3JQ33OT TCCriffir^ : ' =5350^ • 

TCAGAAAAAT QSO ynja' Qltj&SAQSIG <335AAAnrtT3 ■■^'.^4rihX | -IP 

— S.V/v^ii •' •--t T . L-/":- ■.,=':.< r/ •,>:;«. ..\#; . 

■BCTdaCIOT AA^ ; ; 5450'^ 

(■Mi-'iajmi'i' (Yi&crrnxzc aaCTiwy fe ^ag^re£igg BEns2S£ 5506 

TO3SD3imQ3 TOSITCG^ CT^GCTQ^ TOIt?rar^ MmCT 560d 
TCBQOa05AC Q3CJn333Xj TaZTOJasiAA fe*EATCOICTP GAGI6BAATH 5650 

aasmAGACA osacttatos cx^oto^ag CTobgAgios ^acaq^att' - 5700 r .■/. 
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Q^rmGm^ cmro^rfiCA CT^ircmrn t^to^iq^ 5750 

q^CTAQ^ TftHaHEftGAA QSg^gmrr TO3rATCTO2 G^TCTO^T^ 5800 

^QCT^CTTAC CTTOQGAAAA ^3figITO3m GCTCTIGATC Q33CAAACAA 5850 

AQC^OG3CTC TITITTTCTT TOQAAGCTGC ^GATTACQ^ 5900 

CAGAAAAAAA Q35^TCAftG AAggDZETT GMCITITCT 5950 

AQ3C!ICfiGIG GAAOg^AAAC TCZPSTTAflG (A3muu'iQ3T C^m^^ATEA 6000 

TC&AAAAGSA TCITCACCEA GATCTITITJA AATIIAAAAAT GAACTTTEAA 6050 

.AiTCAATCTAA I&mXKZKJXl AgEAAACTIG GTTOIGACaCT TA OGAATOCT 6100 

ylGellreS 

TAMX^GIGA GX20^CATC TCAQCGATCT GflUim'iuOCS TICATCO^EA 6150 
ueL. . .siBo rPlaV. • .gr JAueLxreSgxA psAellulGri ^teMprTue 
Gl'lQGC' I GAC lUJLXJGrlCCT GIAGAEAACT Aa3KEACX333 A33GCTi!AOC 6200 
InlG&rAlaV ylGgrAgrAr KEreSueL. I .reSCLaVorP orPreSlaVt 
AICTQGGCXE! AGTCOI3CAA TCKEftODQOG AGAOC3CAOGC TCA0333CTC 6250 
&GriLG/lQpr 3£iJixLGueL reSlaValAu eLylGO^Vre SQ^VbrPalG 
GBGJOTTOTC AG^AAOCAAAC CaGOGaGOOS GAAGGQOCGA QOQCEGAAGTr 6300 
u^LnsAellu eLaeLueLyl GalAueLgrA ehPorEQrAa lAsyOehPsi 
QGTOCT9C&A ClTiiA JOOX; 002810203 aCTOTEAATT CTIG33333A . 6350 

HpsAnlGueL syljellgzAg r^praylGrh T .nsA nsAylGorPu 

CEGOTIAATBG TITO39CAAC GTICTTOXA 6400 
eL. . .uesLue LryTnsAalA ueL. . .ryTa sAalAsyC&r AnlGnl&rT 
TIQCTACaGS CAIOGflGGTC TCA09CTCGT OGOTTIGGrEAT G3CTICATTC 6450 
nlG. . .ueLs ypgrAorPrti OlaVreSrhO? rM^GryTo rPsylit^M. . 
ACJL'lULUJI T eaZAaCGAgC AAGGCGAQIT ACfiTCRSOX! CCA3GriGIG 6500 
.reSgrAnsA ylGlaVellu elalAueL. . .feefcfeOJylG prTriilttffis 
CAAAAASG33 GITAQZICCT GKlLUriUlC AGAAGEASGT 6550 

yO^lPueLor P. . .reS&rA gr£psAulGr eSgrAnlG. . .ehPi^Mir 
TCGODGCAGT GTE&TC£CIC AJQ3TTIA3X33 GAOCACTG2A TAATICICIT 6600 
orF^rAneLor hltelllaV. . .orP. - .orP neTilaValAr yHisAuGLG. . 
ACIGICraQC CA3XD03EAAG MOCTTTTCT GIGACT33TO ACT2&2TCAAC 6650 
.nlG. . .alA t€M&rAi.ieT/5 llreSsylnl Gr^eSnlGsiH rifflneSuelp 



[01-7] 



(73) 



#S 2003-511082 



; FIGURE-t (conti) 



1Q ' " 30- 40" 50 

1234567890 . 1234567890 -ia^^903p345CTRg6,.l^Rfi7ft9 O .. < . ■ ■ 

rTtf&teigr A M e l tr W* :ryTfeii&^ - : 

T tm . ieT. 1a V o aierirtSaft^^ ^jS^iiu ^Lu^^LA ' " ' 

atcmtosaa aaog^^ 68oo 

nlGebiP laMrisks^ VgrftudLireS "grftlaVa^ 1 - = 

®^^f^ 1 ^''.' ^^^^^ ,^^^¥50G TOCZm^;3G^^ , -6850 < 
hlteSe^r --V-i 

O^^^ W , 6900, ,. 

a^TO^m^^^^ 6950 — 

PsiHgr&ueL efiBorPehPu eLdrEceSla "VrF»« ^ai Tr ^ft efii^ay" " j " ■*---'•-■ 

ACTCTTOCIT ^TC^f^ ... 7000-,;. 

CMCftTITC&A TCOMTEfiG&. A&AATSAACA AAIAQQQSTT 7050 

CXX333CaCAT TIOXOSAAA AGIGD2ACCT GAOGICTaAG AAAOC&raaa? 7100 

TATCATCACA TTAACCTATA AAAKm3333 TOTCAQ3AG3 OOCTTTOKIC 7150 

TOC3D333TTT CQ3IGWKSC Q3IGAAAA0C TCIG&CACKT GCAGCICCX33 7200 

GMSaOGGflCA CftQ-TiwiUT GmflG033KT G33333AGCA 7250 

TCSG333333 1CB33333IG TI03333STC TO303C3ZD33 CTIAACEA1G 7300 

cgxatcaga ocAGATrcrm ctcrgagiix: jo^flarcos ctoigaaata 7350 

COTCBCfiG&r G33EAftG3AG AAAKEA0332 ATCAQaAAAT TOTAAAQarr 7400 
AMRTnTOT TftAAflTTOQC C3TEARMTTT TCTTAAATTA QCTCATrTT ^ 7450 
'CMQ^aMaG GOOGRAfllOS Q2ftRAATtr U TE&EAAATC A AAAf^AATOra 7500 

crraGgaaos Gnx3&Gmvr Girccagrrr nsAACAAG&G tocactatta 7550 

AAGMCGIQ3 ACBXAfiOCT CaAaQ3333ft AAA AQQ5ICT ATPArtyrra 7600 
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TrerrrrarrA <r?icaaocaT CAcrrrmaic mzEE ossiaaaoaT 7650 

nrrraraftflog ^ctaamo33 AAcmmaaG Q5&3xooo5 MnaGfioac 7700 

Tre yranaftA ^ycoaosA corogasaav Aao3AfiQ35A &3Afiao33AA 7750 

AraftQQ33Cy? GCTftQ33332 TOSCT^ICT jyS033ICaQ3 7800 

rrraraCftOT! OTrrmaCTT AftlQJSJOS? %^Q33Q3C G?I03333gA.r 7850 

TTimfflTO mrTCQ32AA CT3TIG33ftA 0333331033 1GC3C333CCT^ 7900. 

TTrrY^wr m mnr^QCTOS ciocaQ3333 033333:3333 Q3ar 7944 



(77) 



2003-511082 



[04 A] 




£W&P&±HIIIA«M q 



#S 2003-511082 




(79) 



2003-511082 




(81) 



ft* 2 0 0 3-51 1082 




(82) 



#S 2003-511082 



[0 6] 

FIGURE 6 



10 20 30 40 50 

1234567890 1234567890 1234567890 1234567890 1234567890 

raaozacioc cicictod^ gctoxto^ axsorcaGQC aaaGaaodT so" 

2&G3IU3CaC G&3GCCCQ3G CITK3CCG33 G33333ICM5 TCAGCGAQQG 100 

K30333ZZGA G?03G£GIG3 C7CTAG33GT TO^IO^TC 150 

TCITICEMG TOAACAGIAC ATO&ACCTIT iODCECTTCC TO2QC&A033 200 

CX?IGo7IC]I?r GOCAAGTCrlT TOCltSQQZA iOXCX3*CT3 QCTO333ZTT 250 

GGOCZmX33C CATCAGCX^ TO333ATCTC AjEGIQSETT 300 

CICIDGAOCC AG90^IO3^ ' l U m uaCC CAMraiCCTG 350 

cacroaxasiT tigcaagagg aaqcaaaaag cciciacaac: c^gqoctgga. 400 
ctos^octcg j^Gm^rrc tsg&aaeacg agdcshgcaa G03^a?icr 450 

^fetGla ValGluDsuT 
iOyDCTGOIG CITIUIUIGC CITITOCX3CT TCAGOCITAG TODC303^ 500 
yi^flirCysCy slteLeuCys IjeuLeuRroP heSerli3uSe rAlallhrArg- 
AAA3ECEACC GSAACTOIOC TO33ACTA32A TO2AAAGIGA. 550 

I^siyrlVrD euGlyAlaVa IGlixLeuSer TrpAs^iyrM etGlnSerAs 
U^iajJraCT GQ3C1GC2CG 033Zm£2&G C TITIUI ' I UC AQ93TO3CAG 600 
I^uDaaSer AlaLeaHisA laAspCflirSe rSheSerSer ArgValPtoG 
GMCTTIQCC 20X302303 TCAGICACCT ^AGAAAGAC 650 
lySecleuPr oLeutlhi^Ihr SerValltaT yrfcrglyEftti rValEheVal 

GRoraracaG adsaccitit CAACAmraoc z&3333£O30 qodctggot 700 

Ga.uHoeOftirA spAspLeuFh eAsnlleAla I^PraArgP roPrcfEcpWe 

GGEOCTB02A TOCZ03CnC3A iO*2D33ICA 750 

tGlyLeuLeii GlyProOlirl leGGLnAlaGCL uValTyrAsp Tbi^alVall 
T1G1CCTJUA& G&AeaTOXT OCTCATCCIG TCSQJCTIC& Q3 CT3ITG 3r 800 
leVal L eu l y sAsrfcfetftla SerHisProV alSerLaiHi sAlaValGly 
GimULUJATT GSAAaGOLTC TCASQGiaCT GEG23AIGAG3 /iTCSGACCAG 850 
ValSerTyrT rpLysAlaSe iGluGlyAla GluTyxGluA spGOxflhrSe 
CCS^AAAQ^G AAG3MGA3G AffiAftTCICAT TOCIQ3IGAA AGCX2A33VXT 900 
zGlxiLysGlu LysGluAspA spAsaValll eProGlyGlu SerHLslhrT 

G3ICCTG&AA G£GA>A3QG32 CAA3333CCIC TC5^KX3VOCA 950 
yzValTfcpGOL nValLeulys GluAsnGlyP rcMstAlaSe zAspProPro 
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TTOAGjXCIC. AOrag^^^C^'-TQC^i^i^ A'i-W , C^^^a^@3G^- ^lUjy^dULA -1050 ., 

AAGIAAAQG^ .'• y/llOO.^ 

ysQQjuftiglb^ '• v . • a.'. 
GATC&A39C^v^ 

AspGS^yk ? . ">■« ^-"vj.--' !: .o 

tcaqsgcc^jG?^ 

o^^ogo^"^ ,. ; . 1300 j r r 

jCTTIlCriXIKS : i§50'; .-. 

xifreLewVal A^ 

CTTTOSn^SG^^ i\-:^140jO-.-r-, 
toflaSiei 03i?r^^ggr vEtoeLeijtfetA. spiL^uGavGl .nHi^LeijLgu , ,.~ ,v~ r . , .... 
TOEK glCKEA TEg^^^^i^^^@y.<^^^S?^P ^?j^^!CTA'H^1450 , — 

SV"T3<?»'.J£V.'i ' 

AGEftGKDiGC jroQGGa3^3SpAftS^QGa£3Er ■ .GSEEMGAJA ; AKI3>A3J3AAG - . ^1500. .%>;. 
j^alAspSer X^^o^uG, J^^^L^ .u^?^t£ys AsnA sanGa iA ,-fmrxv. r.-wr 
AOAftAGATl&.^n^^ .(^ACTEOp ; rl550 .- ./; 

s£iLtik^ny^di^^^^y rifflg Sga^ s -erasjiafetAs pv&Sya^?' v- m*^ /p. . 
Tiuumuft os ^Sai^grTC .j iu^yaj p? ,gaaatco9CT gagijigggaa. I60p „• 

HieA^aspA : ^)Sei^i^e r^l^ae GjL^eAtgS gg&ajATaly T . : 
GAAGCATOCT AAMCH1GGG TOGfiGTOME' gg^UgHSftG GAGGAG2ACT , ;£§gl\i~ . 
^diS^Ero'itf^fliSw §*gaftlaGU| G^^SEff c' :=Ar:;Aa.r 

GGGACTKIGC TCCCTCAGSG CGCTCOSCGA JKEGATAGAAG TCATOARAAT / ^1700 ; 
rpasgiiyrAl aitooSerfaLy EroOtaSttoA snAspArc£»e iHisDigAsri ?, • •- ... ; - 
CnSCffiriGA AGAfilSSTOC GEA^&OT <§3EftA<3A&!^ ACTAAAAJ^O? .1750 : / . 
DaiTyoaieuA slAs^yBr gGli^csfELe Giyl&relys?. yi^ygLygya ;:.- : '> ?r {.i-.;:^.- 
a^gRaOTGTO-X^M^^aG AIGAGBGAOT, 'E^AGAejmP l GA^jCTATIG • l&Q&^x r. 
lAigEteVallAlali^iEA ^La^itoArg. GjL\jAla£L6*3 j/^vr.G. •. • 

AGTA^ATC A£3»A^GGTO GGAU^m^. TKaTOSAGA, AGjHrGG^GAG -,'fl85p^YC . 
3ifl^GluSe -rGlyneLeii Gly£tok*ajL ejOyjtf31yGjL: uValGlyAsp • , fI ~ p 
^CACIGCIGA TIAaMEOTiA G^ATC^AGCC; - AGGG33CCAT ATAAOACIETA 1900- . • 
ThrljeuLeuI ieijieEi^y,. ^ i.-:t:>£~. 
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COTICA2IQ33 A!ICAA!JTA!IG TCACIO^ICT 1950 
rProHisGLy Ile?^snTyrV allhrProLe uHisEtaxay ArgLeuProL 
AAG3TOK»A JOflTIGAAA GA3MQ0CAA TIC1Q33333 A3&3A32A3TC 2000 
ysGOyVallv £His3jeuLys AspfcfetProI leLeuProGQ. yGluIleEfoe 

AAGi&mAAT gg?^3CT3ac acrisGaas^r osozAAcm aatcegz^dc 2050 

I^gTyctysT rpOiirValTh rValdxiAsp GlyProtthrL ysSerAspEr 
TQ33JX3CCJJG P£OOGK£KTF JOCAAGCIT OOT&ATCIG (S^SfflTC 2100 
oArgCysLeu DitArgiyrT yrSerSerHi elleAsnLeu GluArgA^piL 
TAULT1C&33 CCULT1U1CA TCIQC32ACAA. JAGAATCIGIA 2150 

euAlaSerGL yLiQuXleGly ProTjeUIjeuT leQ^sTyiLy sGluSerVal 
GATCAAAGSG GAAACCAGAT G?HGICM3aC AAGSGAAA1G TC?mX. UUlT 2200 
AspGCbiArgG lyAsnSlnMe tlfetSerAsp J^sAxgAsnV allleLeuHi 
TTCTOEATJT G&AQClQSm (XTCAC2G&G 2250 

eSerValH^e AspCSLuAsnA rgSerTnpGy rLsuBxrGlu AsriWfetGlnA 
GOTIOI'KJX! C&ftnraCBG&T OOCJ^lXS^bX AGACTTOO^ 2300 

rgHierea.iRr oAsnAlaAsp ValValGCLnP xbHisAspPr oGluFheSln 
CUOLCJEASCA TCMKXBCAG CATCAATO33 TAIGTITI'IG ^C2«CTra2^ 2350 
liguSerAsnl l^fetHisSe rlleAsnGly *iyrVaieieA ss&sriUsuGl 
GCTCTTCAGIT TCTTTCJCEJXG A^lUUJbJJLJA. CLGGEDACAIIT CTAAGEGT1G 2400 
nLeuSerVal CysDeuHisG luValAlaTy rTr^iyrlle IjeuSerV&lG 
GAG2ACAAAC TC^CTIO^IG 'lUlLJlUlUUT TCTUIQ3A3ZA. mXTITCAAA 2450 
lyAlaSIitrh rAspPheLeu SerValHtieP heSerGlyTy r^I^HieLys 
C?O^AAA!IG3 TCEA313AAGA CN3£nJI2CC CIUITOX^T TCXOOSBGA 2500 
HiSLyS&fetV alTyxGELuAs pB^jsoOhr LeuPheProP heSexGlyGl 
AftL'lUlLTIC i^K^ASGS AAAACXEAG3 TCK3IG33IT CTQ3330X33C 2550 
XjfllitVall3be MetSerMstG luAsnProGL yLeuO^Val LeuGOyCysH 
iO^ACICAGA CTITO33AAC OOXTEACT GAftQS3ITICr 2600 

isAsnSerAs pEheArgAsn AtgGOLyifetT hrAlaLeuLe xiLy^ValSer 

Kjnnn&CA os&ACKriGA tc&teateat &q^c%ckf ios^aamr 2650 

SerCysAsnA rgAsnlleAs pAspoyrTyr GLuAspOtirT yxGCLuAgpIl 
TOC3^ACnXC C3QCTAAA3X3 AAAACAAT3T AAJTEAAAOCT 2G&AG2TICT 2700 
eProtthrPro IjeuLeuAsnG luAsnAsnVa llleLysPro ArgSerflfreS 
aX2^3AMTC MG3C30XT AXACI^AGS AAAAGCAAIT G^AAAZIGAAG 2750 
erGCLnAsnSe rArgHisPro SerOhzLysG li^ysGtaLe uLysMstlys 
A3C&AGA3T TJKS^CKTCni CX3GO&Cmr GAAAATCAGG CCClULQCaG 2800 
ArgGCLuAspP heAspIleay rGlyAspayr cauAsriSOLnG' lyLjeuArgSe 
C1T1CAAAAG AAAACAQ3AC ACZEIOTC^ TtXTOCEGIG 2850 
i5fteG3riDys LysThrAr^i isTyrSiell eAlaAlaVal GluArgLeuT 
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TCTGCX392SG Taab^CIG AZtelbifc 'iii^ MSw ' 
leQystagSe ^aflhrto ^snEr^to Sgj9&fre& imftii^Z: .r^.; 

oawaaitoeA ttffha8tt£ ^rt^ is4feffi£^3«fi£^K A m " K -' 
™? *£rcroo^:;: ^iso 

rfheahrGlu ^S^JA iMfeim, - 

^fS?? 3 ^ 3SP$^ <m*$m$, #py&p v:;^;: ■ 

y 333 ^^ &3&G3y , - . ■ - 

TOTOI ^!p 3 *^ciot T^m^:^n^^, atca^ost .3550 - !' 

TyiVaMiysA spOhrl^uEr oGlj^Val Mstaia&nA srtSlriLy^Va - 
TOGaTO3EKT CIQC^aGCA lG333^;qa2A^OT CAITCOflTC 3600 : " 

iOraGKG acaraK^'^ .; 3650 v ' . 

IsE faeSer Gl atttsnfeajate •qfefeQaBg, y^^i^„tg^i^fet: ""^ '' ' 

^ic^Am^ ::; 3 7oo ; b;£ ; 

ATODCASGrr G^^C^K <3^EQ(^^0 jbd^^d^^XB^QiC^GC 1 ' "37S0 " '" $ 

oSet*31hVal (a^eC^'rgn^ ~ l - •--■• :! - / -^ 

AftG03333KT GfiGCMiriCTG . TXTCIGGDCT ;AC^G^^".Ga3KdGa&' 3800 '" 

lnAlaGLiflfe t^erlfaLeu H^LeuValT yx^l^^l sCysGCblilir ' """ 



(86) 003-511082 

[06-4] 



FIGURE 6 (cont.) 



10 20 30 40 - 50 

1234567890 1234567890 1234567890 1234567890 1234567flQO 

COCIQ333A JOOTESGA SflTTICSGA TmSG^TIC 3850 

EroleuGliM etAlaSerGl yHisIleArg AspEhsSLnl leOtirAlaSe 
^03?O^TAT 03200X333 0CDC3^MKT 0303^CIT C^ftTIOCXS 3900 
xG^<31n!iyr Gl^SlreCcpA laPraLysLe uAlaArgLeu HisTyrSerG 
GATCAATCA^ TOCEIQSfiGC ACCMQGATC OCTXTTOCT3 GAOO^GQDS 3950 
lySerlleAs lAlaTrpSer OhrLysAspP xoEheSerTr pllelysVal 

GarciCT^ 4000 

AspLeuLeuA laErrfcfetll elleHisGay lOjE^tOhrG InGlyALaAr 

coo^gtic axr^Gacrcr josxsicica gti\eatc2£ec imaso^crc 4050 

gGliilT/sHie SerSeriieuT yt^alSerGl nRif>T1 eTl e JfetTyrSerZj 
TOGaTCGCAA C2&GJX3GCZ& iVGTltoSfiG G^MTCC^C G33GWXTIA 4100 
euAspGlyAs nDysTr^ SerTVrftrgG lyAsnSerto rGLylhrLao. 
A0X33ICTICr TlOX!AA03r JO^raTTIT 43.50 

MstValBheP h^yAsnVa lAspSerSer GlylleLy^H is&sx^eEta. - 
TWOXTCOG AITfi!ITOCTC AOCCAIT^O^ 4200 

eAsaiErol^ IlelleM^ 

QCmOOGC^ 4250 
erlleftrgSe a^IhrLei^ I^t^uDEuLi euGlyCysAs pPheAshSer 
TOCSGC3^IGC: OGCIQ333AT GGA3&GE&AA QCA&£&30*G ATQCTCEGaT 4300 
CysSerMstP roLeuSL^Me tGluSerLys ALalleSerA spAlaGlnll 
C70K3ZCI03 OXXTSOCrnyV TOCX3£TIQ3 TCIXXTTOOC 4350 

eOhrSaaSer- SerTyrljeuS erSerMstXje uAlaThxTcp SerProSerG 
MGCXX}9QCT.Q3ft^^ 4400 
InAlaArgLe uHisLeuGln GlyArgTbrA snAlaTtpAr gEroSLnAla 
AASZtfboCAA AftG^GIG32T GCMGTOGRC TI0333A£GA CCA3GAAECT 4450 
AsnAsnEroL ysGluTcpiLe uGlnValAsp HieArglysT hrlfetl^sVa 
C3^raG3aMA AO^aCOSGG ICUUL'ICATC 4500 

lUxrtSLylle Tta^IhzGQjiG lyVallysSe rLejLeuTLe Sex^tTyzV 
TCA£GGBG?IT OCTCATCTOC ACT&GTCAAG AIQGCCA!raA CIQG&CTCIG 4550 
allysGluFh eLeuIleSer SerSerGCLnA spGlyHisAs xlTrpClJirijQji 

A3Q3C3^«r QQSCICCIC 4600 

snGlyiysVa llysValEhe (TInGlyAsnA rgAspSerSe 
Q33?^aCXJrc TOS&ADCDOC GCT33IQ3CT CX3C^03TO2 4650 
ratorEroVal ArgftsnArgL euGluProPr oLeuValAla ArxfTyrValA 

G^CTGCTCG G333CCACA TOGCXTTC^G CXnGSRQSTC 4700 
rgLeuHisPr oGCLnSerTcp AlaHisHisI leAlaLeuAr gLeuGluVal 
CK333CnXG ACAOOC&XA GDCXGOCTCA CD3GQXCIC TOCX330OCT3 4750 
LeudyCysA spCEhrGQjiGa. riEixAla. . . 
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TCTOCXX'IGC . TGEOXjdQOS GCTTOt^^M^TOte ' , 4800 -V 

A3ap0Sia=A T .QCEfiQITCIT. CTX3!G33G&a\ .033CZ»a&AA AaGftO^SAM? ,.- 4850 ; 

AAAaooCTps GsroriGGpr Qsnrcsnps. omcovskic taqcs^oxc- • ■• 4900 . 

TfiGIGMTOGA GETGOXftCT CQ^ICrCIG^ ,G332103CIC . QSIGAGIGftG. - 4950 o ■ 
GCX33CCX333^ .CftAM^ipS .Q33r03QGp3 AOL'mc^C pqg03G9OK: .r.5000 

AsnnsfiGpssG psaoasgscA.,; GKGaqasor G3oc&aaxc, oaaxaaaoG , , 5050 <-o 

CXXJCTCOO^^ , 5100- . , 

GGTTDgGGacA , i^33OTCTC OTOJQCTKr; Tragrrarre. .apmqacmma . ,5150 ... 
CIOjLjlUjiT ^^^m£l<^^^S^^]^^^s^^^ t ,-5200 

J^J^GQrm 5300 uV v 

Tiroc?vig03 atijac^^ J cMg&3^^ 'a^ca^ •• : /535o",V 7 

GICfimQG?IG G05^ACX33G 70^93^05^ AAaGATfiQCA r 5400 - - , 

C OGCTIgOJas , 5450 - 



atoccictcc QJCTifeK^: ctki^^g cryrtyn^CT Trfo6(TOrrr ? : 55Q0^ -, 
c?v3GCiqt?^ Gnmtox3k^ idg^ibmdG :togoto^ c^Q^icrr^ . 5550^ ' • ^ 

TOIGIQC^QS AfiOCTOmCT TCAGOQJGaC , 5600. . . 

CTfiTOsricrr Ggk^iaA^x: oa^aAG^ djicm^^ cfci^cragb^ ,-5650 ^ J 
caoxaciGS TAad^Krr kt^fHask &^n^kii dagnairc^ ;;Cs700^ : ' 
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GAGCTCTIGA, ^CTQSK3C3Cr! TAPHHmr: TACAmafiAA Q3CT?m^ 5750 

TQQmroFQC GcnrrooorGh p&oczg&ek: ctiq35^ ^3ro?m 5800 

QC'lCl'lGATC Q33C?WO^ A£Tflm3?IG GTOOJagroS TITITITCrp 5850 

TCCAAQC&QC AGATIROQOG CTjS&AAAAAA Q3ATCTCAAG A£GA3QC?TTT 5900 

GATCTTTICT jQ^CTCACTG GRAQ5AAAAC TCAQCOTAPfi 5950 

QSaSTITOSCT CATCg^MTA 1CAAAAAQGA TCTICAQCTA GAJOCTTTm 6000 

aaariEAAAAff gaagtp itaa atcaatctaa z&imsmmz actaaacitc 6050 

GIUIX5ACAGT T AOGAATO2T TAATCAG?I13\ Q92AOCTATC 0X^GCX5AICT 6100 
ylGellneS ueL. . _siHo rPlaV. . ,gr AueLreSgrA 

psAelZulGti sAt^SprTae LnlGgrAlaV ylGgrAgrAr hGDreSueL. . 
^Oaam0333 J^SCTEACC AGIGCIQ2AA TGAmOCEJOG. 6200 

•reSlaVarP orPneSlaVt €^6ilGyiGpr TsiBalGueL reSlaVal^u 
A3AODCAOGC TCAOD99CTC CAGATTTATC £G2AA!EAAAC CAGOCAQCDG 6250 
elylGlaVre SlaVorPulG ueLnsAellu G&lAueLgrA 
GAAG3300GA OCCCAS^AGr GoKZCTOCAA CITEA3XXQC CTCX^IDCAG 6300 
ehl^EtncAa lAsyCehPsi I$>sAnlGaeL s^ellgrAg rAprTylGrh 
OX^amu^ftTF GITG3CX333A. AGC^EC&CTA £CTEGFI03C! CAGTEAAIEftG 6350 
T- . . . • *nsA nsAylGorPu eL». • .ueDue LiyTnsAalA ueL. . .ryOii 
TTTQ33CAAC GITCITODCA TIUL'JL&CAGG CATO3IG3IG TCAQXTOGT 6400 
sAalAsyQgr AnlGtaqprT nlG. . .ueLs yQgcftoraii TlaVceSi±a? 
OSJTlGGmD OGCTTCATIC CXCAACGATC AAG33GAGXT 6450 

3MnlGrylb rPsylteM. . ,reS&rAns?V ylGaaVellu eLal^u^L. . 

^caigajCOzc ccatctigig caaaaaaqcg gtimcioct rossaxrroGc 6500 

.t^felZylG pi^dT^diTs yCehPueTor P. . .reSgrA grApsAulGr 
CSW0GTB3IC Z&ZZ&n&Gr TO9CX3QCAGT GITATCACIC ATOSTTATOG 6550 
eSgrAnlG. .ebPcyTriiT orE^rAueLr bOtelllaV* . .orP. . .orP 
CAQC3*CIG2A TAATICICTT ACTGICATO2 OnOOGTEAAG AJG CTi'l ' ILT 6600 ' 
ueLlaValAr yEnsftulG- . .nlG- . ,alA teMgrAueLe llreSsylxil 
GIGACIQ3IG ^GEACTCAAC CAACTCATIC TCAGAA33¥3T GGCA2Q333DS 6650 
GreStalGsiH zftlteSueLp rOMiTt^r AueDsOXrKT ryTalAalAl 
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aVreSnsAre SsyLylGorP rim^tAaVo rftyrtyitfr AalftlaVcyT 
QC3G?i?07rT:.2J^3aX3CnC \RTC2fflIG3AA. MjOTTCITC ^333303AftAk ~ 6750 

syCeixPsylia eTjueTalA nlGefcP laVbsAsrylo rRalAehPla 

CICICA&33A TCITOCqSOr GTIUASRTCC A3lTOGfflX3r AftOOCACTOG • 6800 A 
V&rftueLreS grftlaValAr ttTneSellpr ttasftreS&cfoT laV^rOXilGs 
0X33OD0A?*? 6850 : ^ 

iina.Vpr'Ite SellsyLueL tettfeyL. . .s yL. . .prTgr AsyLnlGriiT 
GftQCAftAAftC- AQGW03CAK AaiQCOSGSA ASASGsMaIF AaG33330^-' ±6900 
ueLueLehPu eDefrE&lAeh PsihgrftueL eJ^PorPehPu eLoxrPnsSla 
033&AMGIT. <3^ftaM3TC^-ACICT^ ?: -6950 
VreSel TnsA ehPlsV. - .1 

TAli'lGICICA TCBOCGoMCft. 003ftITIGAA. TCTOOTTOGEA : 7000 :; 



AAA&nAAACA AA32G333IT 00309300* TIOOOOGAAA A3IT30CftOCT 7050 

GftOSICEAAG AaaOCKraAT T&TCKB3ACA ITAAOCTftTA AAA&TOG333 7100 

T&TCftCGfiGS COOITIOSTC T033333ITT 033IGKD3fiC G3IGA&AAOC 7150 

laaocar gozooioocg GRGftOssiCA ctgcttctct gtq^gosskt 7200 

(J L U 33 GBGCA GaCAfiQOOOG TCftG330333 TTO00333IG 7250 

00333303X33 CTIfcfiCTATC 033C2CTCSGA GCRGMTCIA CTGftGft£3IGC 7300 

2CCKmrQ03 GBZK&AKTA CCQZPCM3KT QOGaCRftGSfiG AAAA33COGC 7350 

Aicao a^ftT agpAfiOOiT AATftnnGT iaaarticq? GirftAariTT 7400 

TGTTaaMCA. mm yp&xnKmG oaczhZKrcG ocpj&Krccn 7450 

TTATOAATCA. AftflGftKrftGft OOSaGSJaQS GITG&GICTr GITOCftGTTT 7500 

QSA&QABGflC* TOraaaTT-A ACTQ2AAQ3T CRA70330SiA, 7550 

AAAaQOSICT TOOOOQACTft CftCXJOmftTC 7600 
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AgggmSZg rcrarosaosr GnoaTVM Gc actaamo33 Mmron 7650 

GaacrrrrrG arirafiftozr TORray caa. A^rrnrgg^ aamxaGA 7700 

Aftfl3ftftQ35& A3A7^QJ3RA AQC?VTT^3C QCraQa303g T(ynW?TT7P 7750 

anrrymr^fr; graoaaamA craorararr oajaorrrrrr AzgQ33crry 780 o 

tacw^3G3C (TrngaoxaT irmnAT ro QGcranaHftft, ciCTraaaAA 78 5o 

OBOaSKKXSG TO33333CTC TICQ^EATm Q3^flCTO3 CTOTTOryry; 79QQ 
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